
ED 356 768

TITLE

INSTITUTION

SPONS AGENCY
PUB DATE
CONTRACT
NOTE
PUB TYPE

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUMENT -RESUME

IR 016 038

Proceedings of the NREN Workshop (Monterey,
California, September 16-18, 1992).
Computing Research Association.; Institute of
Electrical and Electronics Engineers, Inc., New York,
N.Y.; Interuniversity Communications Council
(EDUCOM), Washington, DC.
National Science Foundation, Washington, D.C.
Oct 92
NCR-9219671
241p.
Collected Works Conference Proceedings (021)

MF01/PC10 Plus Postage.
*Computer Networks; Educational Research; Educational
Technology; Elementary Secondary Education; Federal
Government; Federal Legislation; Government Role;
Guidelines; Higher Education; Information Networks;
*National Programs; Policy Formation; Position
Papers; Private Sector; Professional Associations;
*Public Policy; Research Methodology;
*Telecommunications; Workshops
Congress; Information Infrastructure; *National
Research and Education Network

A summary is presented of the deliberations of a
workshop devoted to the National Research and Education Network
(NREN). It also includes policy papers from 18 organizations that
broadly represent NREN constituencies in government, education, and
industry. The NREN is one of the major components of the
High-Performance Computing Act of 1991 (Public Law 102-194). In the
Act, Congress posed six questions about NREN policy, and asked for
answers by December 1992. The workshop was held to develop informed
commentary on the major issues of the congressional questions.
Conclusions about the major issues that were widely shared are as
follows: (1) the act .tnd the program of the current administration
are important first steps in network establishment; (2) the NREN
should facilitate development of a national information
infrastructure and provide tools for research and demonstrations of
technology; (3) NREN should be a national network program supported
by the communications infrastructure of the country; and (4) the NREN
should be a truly national program with partners in industry,
government, and higher education. Specific recommendations are made
for policy questions, and other issues are developed. Two charts and
four tables illustrate the discussion. Appendix A contains the 18
position papers from industry, universities, and interested bodies.
Appendix B lists workshop participants. (SLD)

,,,,, ---

***********************************************************************

Reproductions supplied by EDRS are the best that can be made
from the original document.

***********************************************************************



U.S.-DEPARTMENT OFEDUCA7ION
Office 01 Educational Research and Improvement

EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC/

C Th.5 document has been rearedeoed e5
received horn the Person or organization
originating it

C Minor Changes nave been made to improve
reproduniii, quality

Points 01 view Or opinions Mama in this door,
ment do not necessarily represent offic.al
OE RI Position or policy

"PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

C.P. Landis

THE EDUCATIONAL RESOURCES
ORMATION CENTER (ERIC).-



Proceedings of the NREN Workshop

Monterey, California
September 16-18, 1992

Sponsored by

Computing Research Association
EDUCOM

IEEE U.S. Activities Board

with assistance from the
National Science Foundation

Grant NCR-9219671

© 1992 by Interuniversity Communications Council, Inc. (EDUCOM). Permission is granted to reproduce
the contents provided that such reproduction is not for profit and credit is given to the source. Any use of
policy papers contained herein should cite the sponsoring organization.

3



EXECUTIVE SUMMARY

Introduction
This report contains a summary of the

deliberations of a workshop devoted to the
National Research and Education Network
(NREN), held in Monterey, California on
September 16-18, 1992. In addition, it in-
cludes policy papers dealing with the
NREN from eighteen organizations which
broadly represent NREN constituencies in
government, education and industry. The
text of the papers may be found in Appen-
dix A. The report is intended to provide
context and reference material for future
deliberations on the NREN by the United
States Congress, federal agencies, and other
bodies with a policy role in the develop-
ment of the network.

The NREN is one of the major components
of the High-Performance Computing Act of
1991 (PL102-194). Section 102(a) of the Act
states, "The Network shall provide for the
linkage of research institutions and
educational institutions, government and
industry in every state."

In the Act, Congress posed six NREN
policy questions and asked the Director of
the Office of Science and Technology Policy
(0SW) to provide a report on the questions
by December 9, 1992. The questions, from
Section 102(g), are:
"(1) effective mechanisms for providing op-
erating funds for maintenance and use of the
Network, including user fees, industry sup-
port and continued Federal investment;
(2) the future operation and evolution of
the Network;
(3) how commercial information service
providers could be charged for access to the
Network and how Network users could be
charged for such commercial information
services;
(4) the technological feasibility of allow-
ing commercial information service
providers to use the Network and other
federally funded research networks;
(5) how to protect the copyrights of mate-
rial distributed over the Network;
(6) appropriate policies to ensure the secu-
rity of resources available on the Network
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and to protect the privacy of users of net-
works."

These policy questions have evoked wide
interest among current and potential users of
the NREN, as well as among organizations
associated with development of the net-
work and with the delivery of services on
the network. Assisted by financial support
from the Networking Division of the
National Science Foundation, the organ-
izers of the workshop undertook to develop
an informed commentary on the major issues
contained in the Congressional questions.

Participants in the workshop included
eighty-one individuals representing orga-
nizations in higher education, the library
community, K-12, industry, foundations,
and network providers. Names and affilia-
tions are shown in Appendix B.

Major Issues

The workshop provided time for lively
discussion both in small groups and in ple-
nary sessions. A number of conclusions about
major issues were shared widely among the
participants:

The High-Performance Computing Act
and the current Administration's High-
Performance Computing and Communi-
cations program are important first steps
toward the realization of a national
network. The Congressional intent to
"promote the more rapid development of an
information infrastructure" should be met
through wide participation in the emerging
NREN system.

The NREN should be more than a pro-
gram supporting high performance comput-
ing. It has the potential to:

facilitate development of the
National Information Infrastructure,
provide tools for increasing the effec-
tiveness of research, education and
technology transfer at all levels, and
demonstrate network applications and
technologies which can aid in ad-
dressing critical social needs.



Some members of Congress and others who
have been involved with the prior devel-
opment of research networks appear to as-
sume that the NREN will be a federal net-
work of dedicated physical links. In con-
trast, the workshop participants see the
NREN as a national network program
whose advanced transmission requirements
will be met by the rapidly evolving com-
mercial communications infrastructure of
the country.

More emphasis should be placed on mak-
ing the NREN a truly national program
which includes strategic partners in higher
education, state government and industry.

Recommendations on Policy Questions
The specific Congressional questions serve

to test the commonality of visions of the
network, its services, its governance and
funding. The workshop discussion of the
questions reflected general agreement that:

Historical models for the evolution of
the NREN such as the highway system,
telephone system, national electrical
power grid and the agricultural extension
system all contain elements which may be
useful in developing the NREN. However,
workshop participants believe that histor-
ical precedent must be balanced with em-
pirical experience gained from actual net-
work implementation. The final shape of
the NREN, and its balance of public and
private activities, will be unique.

Federal funds for the existing interim
NREN (principally NSFNET) have been
significantly leveraged by non-federal
funds provided through a variety of means
such as user fees, industry support, state and
university investment. However, the total
funding currently available falls far short
of the amount needed to realize the goal
stated in the Act of connecting research,
education and libraries at all levels in ev-
ery state.

NREN governance currently includes
Congressional oversight of an Adminis-
tration program involving multiple
agencies as well as coordinating and
advisory committees. While this structure
may work for the current federal program,
it is not likely to be sufficient for the
development of the NREN as a national
program, since major investors and
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stakeholders currently participate at most
in an advisory capacity.

As the NREN and other large scale com-
puter networks continue to expand and gain
use for a wide range of activities, both
institutional and individual, the Congress
must be sensitive to possible needs for
revision and strengthening of federal
statutes, regulations and policies covering
security and intellectual property (i.e.
copyright) protection.

Charging for commercially provided ser-
vices is technologically feasible and can be
dealt with during NREN implementation.

Other Issues
Goals and expectations for the NREN

system are high, and there is a mismatch
between those expectations and the
resources of the communities which
Congress included in the scope of the
network. In its forthcoming review of
NREN progress, Congress can significantly
contribute to the development of a national
consensus on the future of the network.
Among the possible steps identified by
workshop participants are:

Establishment of a National Commission
charged to develop, in collaboration with
all involved constituencies, a detailed plan
and program for the NREN;

Development of a more comprehensive
approach to the inclusion of all federal
agencies in the NREN, as well as broaden-
ing the role of the current agencies;

Creation of a public sector governing body
for the NREN, such as a federally char-
tered non-profit corporation, which would
serve to mobilize and energize the public
and private partnerships which are essen-
tial to the success of the overall national
effort;

Reaffirming and further defining the role
of the federal government in the develop-
ment of the NREN system;

Complementing the NREN program with
support for Grand Applications, such as
medical care, lifelong learning and
manufacturing, which would focus
development efforts on areas of critical
national importance.
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1. Introduction and Background

The High-Performance Computing Act of 1991 is meant "to provide for a
coordinated Federal Program to ensure continued United States leadership in
high-performance computing."1 One of the components of the program is the
National Research and Education Network (NREN). The NREN is evolving
from the Internet (the international network of networks that has emerged out
of the early development of the ARPANET in which a common set of protocols
allows networks using those conventions to exchange information).

It is important to note that the NREN is not a single physical network but a web
of cooperating networks, formal and informal standards bodies, and high
speed transmission facilities. These allow interconnections and provide a
backbone across the United States (the NSFNET backbone service), which
connects other federal agency networks linked to the missions of the agencies
for Energy, NASA and others, as well as to regional networks that provide
interconnection among the local networks of educational institutions, libraries,
research laboratories, and other public and private sector organizations.

While Congress uses many approaches in national policy development, not all
provide an opportunity for diverse constituencies to play a role in its formation.
Congress can choose among the following alternatives when policy options are
unclear or unresolved. It can:

establish a commission;

call for hearings;

issue committee reports;

ask for agency reports and recommendations.

After exercising several of these options before passing the High-Performance
Computing Act of 1991, Congress asked for agency reports on some of the open
issues. One of the agency reports, due from the Office of Science and
Technology Policy in December, 1992, is to focus on the six questions on
network policy issues in the bill:

"(1) effective mechanisms for providing operating funds for
maintenance and use of the Network, including user fees, industry
support and continued Federal investment;

(2) the future operation and evolution of the Network;

1 Public Law 102-194



(3) how commercial information service providers could be charged for
access to the Network and how Network users could be charged for
such commercial information services;

(4) the technological feasibility of allowing commercial information
service providers to use the Network and other federally funded
research networks;

(5) how to protect the copyrights of material distributed over the
Network;

(6) appropriate policies to ensure the security of resources available on
the Network and to protect the privacy of users of networks."2

These policy questions are of broad interest because the NREN community
includes higher education, K-12, libraries, industry and federal agencies. It
seemed appropriate to the organizers that efforts should be made to solicit a
discussion of the policy issues that could contribute to their resolution.

The policy workshop was jointly sponsored by the Institute for Electrical
Engineering and Electronics - U.S. Activities Board, the Computing Research
Association and EDUCOM , and was convened September 16-18, 1992 in
Monterey, California. Participants in the workshop included eighty-one
individuals with backgrounds in higher education, the library community, K-
12, industry (computer companies, telecommunications companies),
foundations, network providers and regional networks, government agencies
and boards.

Some material in addition to the position papers was distributed to the
attendees. A chart of the current federal committee structure relative to
networks follows:

2 Public Law 102-194, Title I High-Performance Computing and the National Research and
Education Network, Section 102. National Research and Education Network, (g) Report to
Congress
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Chart 1- Organization of Federal NREN-related Committees

President

Presidents Council
of Advisors on
Science and

Technology

High-Performance
Computing
Advisory

Committee

Panel on High-
Performance
Computing and
Communications

Office of Science,
Engineering and
Technology Policy

Federal Coord-
inating Council
on Science and
Techno ogy

Physical, Mathe-
matical and Eng-
ineering Sciences

Subcommittee on High
Performance Computing
Communications and
Information Technology

High-Performance
Computing and
Communications

National Coordination Office

Working Groups

IFederal Networking
Council

Working Groups

National Science
Board

Division of Networks,
and Communications
Research and
Infrastructure

NSFNET NREN

Advisory
Committee

The following table of provisions of the High-Performance Computing Act
dealing with the network was also distributed:

1 .1
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Chart 2 Provisions of the High-Performance Computing Act Relative to the NREN

President
Implement a High-Performance Computing Program

Appoint a High - Performance Computing Advisory Committee

OSTP Director
Provide for interagency coordination
Consult with academic,states, industry
Annual Report on implementation of the Program

Detailed description of goals and priorities
Relevant programs and activities for agencies

Describe the levels of funding for each agency in the year of the report and the fiscal year
proposed including the support for the establishment of the Network

After a year will provide a report to Congress on the six questions dealing with the
Network.
Assist the President in coordinating agencies to promote the development of information
services that could be provided over the Network.
Annual report on "buy America"

National Research and Education Network
Agencies shall support the establishment of the gigabit NREN
The Network will link research institutions and educational institutions, government and industry in every state.
Agencies and departments will work with private network service providers to ensure researchers, educators and students have
appropriate access to the Network.
The Network will provide access to electronic information resources maintained by libraries, research facilties, publishers and
affiliated organizations.
Network characteristics

developed and deployed with computer, telecommunications and information industries;
designed, developed, and operated in collaboration with potential users m government, industry and research institutions

and educational institutions;
designed and operated in a manner thst fosters and maintains competition in high-speed networking within the

telecommunications industry;
designed, developed and operated M a manner which develops communication standards and the establishment of

privately operated high-speed commercial networks;
designed and operated to ensure continued application of laws protecting copyright, security
have accounting mechanisms which allow users or groups of users to be charged for usage of copyrighted materials and/or

usage of the Network;
ensure the interoperability of Federal and non-Federal computer networks;

developed by purchasing standard commercial transmission and network services where feasible;
support research and development of networking software and hardware:

serve as a test bed for improving the national information infrastructure.

National Science Foundation Activities
Provide computing and networking infrastructure support for all science and engineering disciplines;
Support basic research and human resource development in all aspects of high-performance computing

and high-speed computing networking;
Primary responsibility for assisting colleges, universities and libraries to connect to the network (where
they cannot connect with the assistance of the private sector);
Serve as the primary source of information about access to an use of the Network:

Upgrade the NSFnet
DARPA

Support research and development of advanced fiber optics technology, switches, and protocols to develop
the Network

Department of Commerce: National Institute of Standards and Technology
Measurement research needed and standards and guidelines for the interoperability of high-performance
computing systems in networks

4
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2. Workshop Approach

The results expected from the workshop were :

Clarification of viewpoints from a diverse constituency;

Development of consensus points on the issues;

Identification of processes for resolution of differences;

Presentation of community perspectives to OSTP and Congress.

In order to achieve the results, the workshop followed these steps:

1) Developed a list of invitees familiar with the issues from a diverse
community affected by the NREN including higher education, the
library community, members of federal committees involved in planning
for the NREN, federal agency members, K-12 representatives, industry
including computer companies, telecommunications companies and
telephone companies, and members of foundations.

2) Created a format for the position papers to be prepared by
organizations involved with the NREN to present their views on the
questions and issues. Given the short time from the invitation for
preparation of position papers to the workshop (less than two months),
some of the papers are in a discussion format and do not necessarily
represent formally adopted views of the organizations submitting them.
Seventeen papers were submitted by the beginning of the workshop
(and one following). Prior to the workshop, copies of the papers were
sent to each of the participants along with instructions on the planned
operation of the workshop. These papers provide an excellent
background to both the Congressional questions and also to broad issues
associated with the NREN.

3) The eighty-one attendees were organized into six discussion
subgroups with leaders and reporters identified. The table below
provides a view of the variety of organizations represented at the
workshop:



Table 1- Attendees' Organizations

Background Number
Higher Education 31

Library 4

K-12 4

Federal Agency 13

Computer Company 5

Telecommunications Company 12

Foundation 2

Information Services 1

Network Service Company

4) The workshop agenda provided times for subgroup meetings and
plenary sessions to discuss their results.

5) Dr. Eugene Wong, Associate Director, Office of Science and
Technology Policy, gave a talk about the High-Performance Computing
Program, the challenges of networking and background about the
approach to the Congressional questions.

6) All attendees had an opportunity to review drafts of the final report.

In the closing plenary session after two days of work, the participants found
themselves in agreement on a number of key issues. However, the limited time
available at the workshop did not allow for the crafting and adoption of formal
resolutions.

6 i 3



3. Summary of Position Papers

The goal for the position papers was to invite submissions that would identify
differences and similarities among community views of the questions. We
wanted to identify key assumptions that might be a basis for discussion or the
source of differences. The authors of the position papers were provided with a
basic structure to bring general consistency into their responses. The format
suggested was:

A. Organization

B. Nature, Goals and Constituency of the Organization

C. Organization's view of the eventual nature, services, structure, users,
and constituencies of the NREN.

D. Suggestions and rationale for possible historical models that could be
applied to NREN development.

E. Comments on Congressional questions and ranking of importance to
constituency.

F. Additional policy questions thought important.

Table 2 - Position papers and Organizations

Organization Type
1 Advanced Network Sr Services Network Services
2 American Library Association Library
3 Association of American Universities Hi; her Education

Association of College and Research Libraries Library
Association of Research Libraries Library

6 AT&T Telecommunications
CAUSE Higher Education
Coalition for Networked Information Higher Education

9 Computing Research Association Higher Education
10 Consortium for School Networking K-12
11 EDUCOM Networking and Telecommunications Task Force Higher Education
12 Electronic Frontier Foundation Foundation
13 FA RNET Network Association
14 Libra of Con; ress Con; ess
15 IEEE Committee on Communications and Information Polic Professional Societ
16 Information Industry Association Information Services
17 National Association of State Universities and Land Grant

CollegesCommission on Information Technology
Higher Education

18 Sprint Telecommunications

7



The position papers provided an opportunity to identify diverse views that
were due to substantially different assumptions about the nature of the NREN.
For instance, some of the discussions about the privatization of the network
rested on different assumptions about:

1) What is "pre-competitive?" What are the stages of development of the
services? Have we reached the stage where many of the services can be
handled by the existing telecommunications framework? How will we
make those judgments and test the assumptions? What are the risks?

2) Who are the "users?" Are they individuals or institutions? What has
been the experience with nurturing new technologies and the impact of
charging for their use? Does the federal national supercomputer centers
model apply? (Where federal support for supercomputer services is
allocated rather than charged to users for resources.) What is a "level
playing field" in this context? What does it mean to talk about allocating
funds to users? What are the trade offs in allocation of such funds?
What are the risks to the users arising from too early charging and
uncertainties in funding? What are the risks in continuing to subsidize
past the appropriate time?

3) What does the "governance" of the NREN mean? What is today's
structure? How is it distributed among the groups involved (higher
education, state and local government, federal government, industry,
regulatory agencies, etc.)? What are the options for strengthening the
role of the communities? What are the risks?

4) What is the process for carefully evaluating existing frameworks for
protection of intellectual property?

5) What kinds of federal programs work? Which really stimulate the
development and diffusion of new applications and which will just
waste funds? How large a risk should be taken? Which approaches
provide the greatest leverage of federal funds? Which programs fit the
current stage of the NREN? Who will evaluate the results? What
communities need special attention and consideration to achieve
national goals? What is the role of the NREN in supporting national
goals? How do we match expectations with resources?

6) How many tiers are there in the NREN? How important is it to reach
a definition? Are the views really contradictory? What are the
appropriate models of the NREN as a national program?

7) Who are the major stakeholders? What are their needs? What are the
conflicts among the stakeholders? How will they be made?

8



The following table provides a brief summary of some of the points (which
may contradict and/or complement each other) made in the position papers
about the Congressional questions:

Table 3 - Position Paper Points

Questions Some position paper points
(1) effective mechanisms for providing
operating funds for maintenance and use of
the Network, including user fees, industry
support and continued federal investment;

need for federal support during
development of services

need for predictable and affordable costs
a blend of commercial and public facilities

will be a component of the environment
backbone should be available for commercial

firms and they should pay for a fair share of
the use

federal support may go to users (which may
be institutions rather than individuals) for use
charges

federal funds should be highly leveraged
(2) the future operation and evolution of the
Network;

the NREN is the prototype of the National
Information Infrastructure

the NREN is likely to be the prototype of the
National Information Infrastructure

the NREN should be seen as a federal
program with limited objectives

a model of the National Information
Infrastructure needs to be explicitly adopted
by Congress where the NREN plays a role in
leveraging public sector resources

guiding principles (such as equitable access
to information) need to be explicitly
formulated and adopted to guide the
evolution of the NREN

the NREN is to be a testbed for the National
Information Infrastructure and plans must
take this into account

federal policies should be adopted that
expand the number of users with access to
Internet /NREN

(3) how commercial information service
providers could be charged for access to the
Network and how Network users could be
charged for such commercial information
-ervices;

the charges should be considered as
stimulants to the development and use of the
commercial services

new mechanisms need to be developed to
protect the purveyors of service over the
network

(4) the technological feasibility of allowing
commercial information service providers to
use the Network and other federally funded
research networks;

' generally this was considered already
feasible since the use and charges currently
exist

9



(5) how to protect the copyrights of material copyright must serve society as well as
distributed over the Network; protect the owner

the application and enforcement of all
elements of copyright law should be extended
to the network services

new facilities are needed on the NREN for
the development and enforcement of
agreements with information service providers

(6) appropriate policies to ensure the security the full range of policy strategies (legislation,
of resources available on the Network and to codes, practices, policy) should be applied to
protect the privacy of users of networks. security and privacy issues

Some of the historical models suggested in the position papers for viewing the
NREN included:

Table 4 - Historical Models Appropriate for the NREN

Historical Model Elements

Evolution of Support for Libraries Approach to support embedded in many
agencies and programs

Commission (U.S. National Commission
on Libraries and Information Science) for
National policy

Morrill Act Establishing infrastructure

Federal Depository Act, Higher Education
Act

Promote equity

Communications Act of 1934, Interstate
Highway Act

..,

Provide benefits to multiple communities;
rationalization of telephone system with
private, public involvement

Stevenson-Wydler Technology Innovation
Act

To promote innovation

The Development of the National Power
Grid

Complex infrastructure involving private,
public, states, federal government in
complex governance, standards, etc.

The Distribution System for Natural Gas Complex infrastructure involving private,
public, states, federal government in
complex governance, standards, etc.

Corporation for Public Broadcasting, Public
Broadcasting System and the Public Satellite
System

Services distributed through complex web
of organizations; governance models

10



Transportation System (highways, airlines,
trains, bus, etc.)

Mixed mode of services ranging from
subsidized public highways to private
systems and their interconnection; extends
system from the national highways to the
home (driveway); multiple governance,
policy, regulation and funding structures for
each sector

U.S. Postal System Founding goals of promoting
dissemination of information and facilitating
commerce through federal investment

Supercomputing Research Centers Established public supported as charging
for use of computing was inappropriate
model for computers as research
instruments

Agricultural Extension Service Increase productivity rate (technology
transfer)

Tennessee Valley Authority Public goals for service in remote areas
and economic development through federal
leverage and investment yielded private
investment and repayment of public loans

The papers are useful in reminding us of the ambiguities and lack of agreement
about the definition of the NREN. For instance, the papers by Dr. Weingarten
(Computing Research Association)3 and Dr. Almes (Advanced Network &
Services)4 and Mr. Andreotta (AT&T)5 provoked lively discussion over the
possible models and appropriate number of tiers. Most of the papers provided
analysis of each of the Congressional questions while some of the others
focused on critical areas of interest to individual communities. The papers,
which appear in Appendix A to this report, will be extraordinarily useful in
establishing the background for the OSTP report on the Congressional
questions.

3 'Position Statement of NREN Policies", A-9
4 "White Paper for the NREN Policy Worklshop", A-1
5 "AT&T Statement Regarding NREN Policy", A-43

11



4. Summary of Workshop Discussions

The following observations were developed from the plenary discussions and
the subgroup comments and recommendations.

1) Some of the questions from Congress (as well as from other groups) appear
to assume that the NREN is a single physical network. The participants see it
as a national network program, a network and a system of extraordinary
complexity built on the existing and future infrastructure of physical facilities
(cables, switches, services) purchased from commercial providers of such
facilities.

2) The NREN is more than a method for communication among computers for
high-performance computing. The NREN was viewed as:

a step toward the development of the National Information
Infrastructure;

a tool for increasing the effectiveness of research, education and
technology transfer at all levels;

the current federal program with its (limited) funding to carry out the
Act's objectives; and

a network system whose components include the current federal
program as well as the complementary programs supported through its
strategic partners in higher education, state government and industry;

3) The specific Congressional questions dealt both with the NREN program
implementation and with the different visions of it, and will require broad
investigation and wide community consensus on the nature of the NREN
system, its services and its governance. The papers and the workshop
discussion of the questions reflected general agreement that:

Federal funds for the existing interim NREN (principally NSFNET)
have been significantly leveraged by non-federal funds provided
through a variety of means such as user fees, industry support, state and
university investment. However, the total funding currently available
falls far short of the amount needed to realize the goal stated in the Act
of connecting research and education and libraries at all levels in every
state.

As the NREN and other large scale computer networks continue to
expand and gain use for a wide range of activities, both institutional and
individual, the Congress must be sensitive to possible needs for revising

12



and strengthening federal statutes, regulations and policies covering
security and intellectual property (i.e. copyright) protection.

Charging for commercially provided services is technologically
feasible and can be dealt with during NREN implementation.

4) There were diverse but slowly converging views of the functioning of the
fully deployed network system in terms of its major functional elements or
tiered layers.

A possible three-tiered model would consist of:

1) research and development specialized systems and testbeds;

2) a pre-commercial layer advancing the use and development of
applications serving the research and educational community with
federal funding playing an important role;

3) a universal commercial infrastructure layer potentially
providing access to every home and office.

In this view the top tier would support research missions (funded
by federal agencies). These would be state-of-the-art ultra-high-
speed communication systems (serving supercomputing centers,
data from research instruments, etc.) Tier two, the "pure NREN"
would serve a wide range of educational needs for researchers,
scholars, students and educators in all fields. Funding for this
layer would be mixed, with federal, state, local and institutional
funds involved. Various mechanisms could serve to channel
funds for support for network services.

A possible two-tiered model would consist of:

1) a research layer that supports the development and testing of
advanced networking technologies and applications requiring
them;

2) a production or commercial layer that supports mature
applications which do not require advanced network
technologies, and whose users (which may be individuals as well
as organizations) buy their services from commercial providers in
a competitive network services marketplace.

In this view the research and education community would
participate in the development and operation of the research
layer, and the research layer would be leveraged via direct federal
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investments. The research and education community would
purchase services for mature applications from the
production/commercial layer, which would not receive direct
federal support. However, the federal government could provide
mechanisms for services purchased from the production/
commercial layer by federally sponsored users to be charged back
directly to the federal government, which could in turn decide
how to liquidate those costs.

Both these views agree on the need for the development of the research
network and the crucial role of federal funding; they differ on the assessment of
the appropriate timing for change to charging for services. A number of the
position papers (for instance the American Library Association6 and the
Coalition for Networked Information7 ) note that as important as cost is,
another element is predictability, which is important to many institutions with
fixed budgets.

5) The Network was seen as a step toward the development of the National
Information Infrastructure as the new digital technologies diffuse through the
existing facilities of the information distribution systems (telephones, cable,
mail and television).

6) The workshop participants discussed the issue of governance represented
through the existing oversight of Congress, the Administration, agencies and
coordination and advisory committees. While this may be sufficient for the
current federal program, it may not be sufficient to facilitate the development
of the NREN as a fully national program. Already there is wide participation
in the program, with the federal government supporting the backbone and
partially funding the regional networks and the universities, states, federal
research laboratories and industry supporting the final distribution of
information to their own communities. However, the current federal NREN
program provides limited participation in its management and governance for
the non-federal players. The NREN system should not only include a federal
program, but should become a National program including as partners the
federal government, state and local government, the educational and library
systems and industry.

8) The High-Performance Computing Act and the Administration's High-
Performance Computing and Communications program are important first
steps toward developing the NREN. The Congressional intent to "promote the
more rapid development of an information infrastructure..."8 should be met

6 'Policy Questions for the National Research and Education Network," American Library
Association, A-3
7 "Statement Regarding the Questions to be Addressed by the 1992 OSTP NREN Report and
Related Matters", Coalition for Networked Information, A-6
8 High-Performance Computing Act of 1991, Sec. 3. Purpose, (1) (C)
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through wide participation in the emerging NREN system. The Congressional
questions serve to test the congruence of visions of the network, its services, its
governance and funding.

9) The workshop r,apers and discussion suggested some models for the
evolution of the NitEN system ranging from the highway system to the
telephone system, from the national power grid to the agricultural extension
system. All are suggestive, but none seems to be completely analogous. We are
creating a conceptually new type of technology/user organizationwhich
combines users, technology, and providers. The NREN is going through a
rapid evolution of great technological and service complexity; simple models
do not apply at this stage.

10) Goals and expectations for the NREN system are high and there is a
mismatch between those expectations and the resources of the communities
which Congress included in the scope of the network. In its forthcoming
review of NREN progress, Congress can significantly contribute to the
development of a national consensus on the future of the network. Among the
possible steps identified by workshop participants are:

Establishment of a National Commission charged to develop, in collaboration
with all involved constituencies, a detailed plan and program for the NREN;

Development of a more comprehensive approach to the inclusion of all
federal agencies in the NREN, as well as broadening the role of the current
agencies;

Creation of a public sector governing body for the NREN, such as a federally
chartered non-profit corporation, which would serve to mobilize and energize
the public and private partnerships which are essential to the success of the
overall national effort;

Reaffirming and further defining the role of the federal government in the
development of the NREN system;

Complementing the NREN program with support for Grand Applications,
such as medical care and manufacturing, which would focus development
efforts on areas of critical national importance.
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White Paper for the NREN Policy Workshop
Advanced Network & Services

August 14, 1992

A. Organization

Advanced Network & Services, Inc. (ANS)

B. Nature, Goals, and Constituency of the Organization

ANS is a non-profit corporation, and is applying for 501(c)3 status.

The goals enumerated in our charter include the following:
"...dedicated to the advancement of education and research in the
interest of improving the ability of the United States to compete in the
global economic environment. The Corporation will concentrate on
computer networking and related services, an area dearly recognized as
a vital component of United States .competitiveness. The Corporation
shall help establish a high-speed computer network which will be
maintained at the leading edge of technology, and which will
eventually feature multi-gigabit per second data transfer rates. The
Corporation will also help to expand the access to and interchange of
information technology resources among academic, government and
industry users. In addition, the Corporation will engage in research
and development work, which will support the academic and research
communities and contribute to United States preeminence in high
speed network technology and related services."

In sum, we aim to contribute to the growth of the Internet in performance and
quality, serving an increasingly broad Internet community, while keeping the
traditional research/education Internet at the heart of a growing Internet.

C. Our View of the NREN

We view the NREN both as a program and as a network.

When viewed as a program, the NREN is a coordinated federal program to
increase the performance, quality, and utility of the Internet in support of American
research and education. There are three key goals:

To advance the leading edge of networking technology and services.
To increase the ubiquity of network access to the research/education
community.
To accelerate private sector technology development and deployment.

It can thus be seen that the program aims at improving technology, infrastructure,
and cultivates an emerging industry.
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The NREN can also be viewed as a network, but in this case the interpretation
is subtle, for while many networks contribute to this program, there is no single
network that could be called the NREN. Rather, the Internet, as seen by the
research/education community and as influenced and supported by this NREN
program, is the primary manifestation of the NREN. The Internet existed before the
NREN was proposed, and it will probably exist after the NREN program ceases to
exist as a program. Moreover, while the Internet is funded in part by the federal
government, it would be a mistake to label the Internet as a 'federal network' due to
the diversity of funding of various parts of the Internet.

Thus, in making statements about the NREN, one must make a clear
distinction about whether one is speaking of a federal program or a very-partially-
federally-funded network. In the following, we will speak of 'the Program' when
referring to the NREN as a federal program, and we will see that this is the primary
issue. Similarly, we will speak of 'the Network' when speaking of the Internet as
enhanced by this federal program.

We are asked to comment on the eventual nature of the NREN, the services
it should offer, its structure, the uses to which it should be directed, and proposed
NREN constituencies. We will see that even such simple questions as these can
have different meanings depending on whether we focus on the Program or on the
Network.

The nature of the Program must be that of a pragmatic inter-agency federal
program designed to address the NREN goals given above. When one considers
that the NREN budget is a small fraction of the total budget being invested in the
Internet over the coming years, one realizes that the NREN program is more like
the rudder of a ship than like the engine and hull of that ship. The NSFnet
Program, for example, has been extraordinarily successful in leveraging investments
by universities, state governments, and industry so that federal investments are
both amplified (in that they are matched more then tenfold) and directed (in that
the leveraged investments are directed to meeting NSFnet goals). The NREN must
be similar in these respects.

The eventual nature of the Network must include being increasingly
advanced in technology and usefulness to the research/education community, and
it is the latter notion of being increasingly useful to the research/education
community that provides the yardstick for measuring the kind of technology
appropriate for the network. For example, the Internet has always been used for
fostering collaboration among people and access to remote sources of computation
and information. The NREN should serve as a showcase for increasingly effective
support for such collaboration and access. In many cases this will mean increasing

ANS White Paper for the NREN Policy Workshop

A- 2 25



performance and ubiquity for the existing Internet. In many other cases, however,
this will mean increasing effectiveness of applications using levels of performance
and ubiquity already achieved. For example, the current NSFnet is capable of
supporting transmissions of several tens of megabits per second from coast to coast,
but this capability is not yet fully harnessed in exploiting new kinds of applications
that leverage that performance.

The services of the NREN only makes sense in the context of the NREN as a
Network. Note that the Internet is used primarily for three purposes:

to support collaboration among people, e.g., through electronic mail
and bulletin boards,
to support access to information sources, e.g., through file transfer, and
to support access to remote computers and other laboratory facilities,
e.g., through remote login.

Broadly speaking, we anticipate that these three purposes will continue to dominate
the services needed from the Internet, but we question whether the particular
applications used are appropriate for the increasingly broad and demanding user
community of the NREN. For example, we anticipate that effective multimedia
conferencing techniques including the transmission of shared real-time images and
sound will be required to support collaboration among people. Similarly, effective
shared remote file systems with advanced security and performance will be required
to support access to remote information, and effective remote X-window interfaces
will be required to support remote computer access. These services will requize
significant development of the richness and quality of the application programs
used on the network. The traditional email-telnet-ftp triad of applications,
developed during the ARPAnet era and so useful since that time, will simply not
provide an adequate base for supporting research/education productivity and
application and other technologies consistent with the NREN Program goals.

The structure of the Program must be highly coordinated and cooperative
among federal agencies and highly synergistic with respect to organizations from the
private sector and the non-federal public sector. Those agencies charged with
leadership within the NREN Program must have vehicles for sharing their goals
and plans with others, and they must have vehicles for listening to users and to
providers of NREN products and services. Congress can help further by giving
these leaders the carrots and sticks needed to accomplish their goals.

The structure of the Network seems to be a highly technical question outside
the scope of the Workshop. It is clear, however, that the Network will consist of
many heterogeneous parts that must interoperate in providing services to users.
The NREN will not, for example, be a single homogeneous ATM or Frame Relay
network, but will include multiple technologies and various protocol layers. That
portion of the Network, for example, that supports TCP/IP at the network layer will
make use of traditional ethernets and leased lines as well as the newer frame relay,
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SMDS, ATM, and ISDN facilities. The heterogeneity that results must be
understood by those managing the NREN program. This is not to say that a broad
hodgepodge of competing technologies at the same protocol layer is always to be
desired, but rather to say that management of the NREN Program can only be
effective if the implications of these competing technologies are understood by all.

The uses of the Network have already been discussed under services. The
points made about the importance of new applications in support of the traditional
broad categories of collaboration among people and access to remote information
and computation resources are particularly important. As these services are
provided with the performance and ubiquity necessary, we will move to an era in
which geographical barriers are remove as limitations to such collaboration and
access. The NREN must foster collaboration among people as effective as if they
were physically local, and it must foster access to information, computational, and
laboratory resources as if those resources were local.

The constituencies of the Program include the following:
Users of the Network, particularly those striving to use the NREN in
new ways,
Application developers, particularly those striving to make the
Network radically more useful to users,
Technology developers, particularly those striving to make available
technologies judged key for new uses and applications, and
Internet services providers, particularly those striving to address
NREN program objectives.

In all these cases we focus on those who take risks to address the programmatic
concerns of the NREN rather than on those simply operating as users, developers,
or providers of the established Internet. The 7th-grade teacher using the Internet to
open new vistas to students could be one example, as could the physicist using
advanced visualization techniques in interpreting the output of numerical
simulations -- both are investing time and other resources in using a network in
which such uses are not easy. Similar examples could be provided for developers
and providers.

D. Possible Historical Models

As in the previous section, much depends on whether we are speaking of the
NREN as a Program or as a Network.

Taken as a Program, there is a great need to ensure that the actions taken by
the federal agencies serve the needs of the constituents of the Program and of the
goals of the HPCC program and legislation. There is the constant danger of inter-
agency rivalries or mismatches of perception between conscientious agency
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administrators and Program constituents. The framers of the NREN were careful to
include advisory committees in their planning -- thus, for example, there is a
Federal Networking Council (FNC) made up of agency representatives and an FNC
Advisory Committee made up of key constituents. The FNC Advisory Committee,
however, has much less power than would the TVA or Corp. for Public
Broadcasting boards. Everyone should understand that the individual federal
agencies themselves have the primary power to make decisions about the direction
of the NREN Program portions under their control. The danger of inter-agency
disagreements is much greater than is the danger of disagreements between the
agencies collectively on the one hand and the constituents on the other.

Taken as a Network, we should reflect on the fact that the NREN Network
comprises several different portions of the Internet. Moreover, the Program
typically provides only partial funding for those portions. Thus, there are really two
issues raised in models of governance of the Network.

First, the general problem of how the Internet should be governed.
This is an important issue that encompasses such issues as routing
coordination, cross-payments, and interconnectivity agreements
among competing Internet service providers. While it is not within
the scope of the NREN Program to solve this problem, all should
understand that the solution of this problem would be of enormous
help to all NREN constituents.
Second, the particular problem of how those portions of the Internet
(partially) funded by the NREN Program should be governed to ensure
that Program objectives are met and that government resources are not
misused. This problem is within the scope of the Program, and its
solution is generally taken to be the responsibility of the respective
agencies.

These two subproblems might be characterized as the formation of groundrules for
an emerging industry on the one hand and the oversight of agency programs on the
other.

If a governance structure capable of solving the more general Internet
governance problem were found, then that structure might also be very useful in
helping solve the more particular NREN Network governance problem. While
many of us hope that the Internet Society might grow to become such a structure, it
is probably too early say. In the meantime, the balanced collection of views of such
older organizations as EDUCOM, FARnet, the Computer Systems Policy Project, the
Coalition for Networked Information, the American Research Libraries, and the
Computer Research Association should be actively sought and listened to.
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E. Comments on Congressional Questions

E.1. Effective mechanisms for providing operating funds for the maintenance and
use of the Network, including user fees, industry support and continued federal
investment

Recall that, when we speak of the Network, we are speaking of portions of the
Internet that are partially federally funded. It is crucial that the federal agencies use
their dollarsin a coordinated wayto steer the Internet in ways consistent with the
Program and with the interests of the research/education constituents.

The Congress should provide incentives for the agencies to work together to
promote private sector competition in meeting Program objectives. Federal dollars
should not be used to distort market forces, but should empower various
constituents taking risks in support of Program objectives.

E.2. The future operation and evolution of the network

The Internet will have many components, each with their own operational
and evolutionary requirements. Important here are the needs of that part of the
Internet supported by the NREN Program and supporting the objectives of the
NREN Program.

These needs will vary with the particular portion of the Internet under
consideration. The needs of a portion supporting K-12 networking for teaching
might well differ from the needs of a portion supporting high-speed visualization.
In most cases, the economies of using network service providers with users other
than NREN-funded users will be significant.

E.3. How commercial information services providers could be charged for access to
the Network and how Network users could be charged for such commercial
information services

Note that this is happening now. Information service providers currently
connect to the Internet and charge their users for information service provision.
The information service providers and their users connect to the Internet and pay
(directly or indirectly) for their use of the Internet (including access from user to
information service provider). Further, the various Internet service providers have
bilateral agreements with each other for exchanging traffic. This arrangement
results in better economies of scale for the Internet and better and less expensive
access by users to information; it is in place to varying degrees and with varying
details in many portions of the Internet, and is controlled by market forces.
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Note also that the information service provider and the user might be on
different portions of the Internet. One area in need of more development relates to
this point: we currently lack customary provisions for cross-payments among
Internet service providers in cases where the user is on one Internet component and
the information service provider is on another. We need more experience in this
area.

E.4. The technological feasibility of allowing commercial information service
providers to use the Network and other federally funded research netwcrks

As noted above, this is not only technologically feasible, but within current
practice. Needless to say, it is necessary that this not be done in a way that misuses
Program funds for commercial purposes. At the same time, it is necessary that this
not be done in a way that place the government in competition with private sector
Internet service providers.

The key to accomplishing this is to achieve clarity on the role of the
research/education acceptable use policies (AUPs) placed on federally funded
Network components. In essence, these AUPs allow use of Network services
provided by federal funds for purposes consistent with Program objectives and not
for purposes (such as commercial purposes) outside of Program objectives. At the
same time, it is evident that NREN Network services can most cost-effectively be
provided by Internet service providers that also carry non-NREN traffic. These two
requirements the requirement to use federal Network services only for purposes
within the AUP and the requirement to implement these services on networks that
combine AUP traffic with other traffic -- are in tension, but they are not
contradictory.

Both requirements can be met if the AUP is understood to be an accounting
mechanism for ensuring that NREN money is only used for Program purposes.
The alternate view, that the AUP be used as a restrictions on what users can do with
the Internet, limits the usefulness of the Network to users and limits the cost-
effectiveness of the Network.

Given this understanding, we would prefer that the AUF be vigorously
enforced.

E.5. How to protect the copyrights of material distributed over the Network

This is an important topic, worthy of Program funding. If solutions come
from the software marketplace, then early use of those solutions should be funded.
If no solutions come, then research and development should be funded.
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E.6. Appropriate policies to ensure the security of resources available on the
Network and to protect the privacy of users of networks

This is another important topic, but here the picture with respect to available
solutions is somewhat brighter. ANS and some of its competitors offer several new
security offerings, and there are several instances of security-conscious sites
attaching to the Internet only because of the availability of these offerings. Program
funds should be available both for research into security issues and for early use of
these offerings by security-7.onscious sites whose attachment to the Network is
important to Program objectives.
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AMERICAN LIBRARY ASSOCIATION
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POLICY QUESTIONS FOR
THE NATIONAL RESEARCH AND EDUCATION NETWORK

Paper Prepared for the
NREN Policy Workshop

Sponsored by
Computing Research Association

EDUCOM
Institute of Electrical and Electronics Engineers

September 16-18, 1992
Monterey, California

A. Organization. American Library Association

B. Nature, goals and constituency of the organization.

ALA is a nonprofit educational organization of more than 55,000 librarians from
public, school, academic, state, and specialized libraries and library cooperatives
and network organizations, library and information science educators, library
trustees, and other friends of libraries. ALA's mission is to provide leadership for
the development, promotion, and improvement of library and information services
and the profession of librarianship in order to enhance learning and ensure access
to information for all. ALA's current priority areas are access to information;
legislation/funding; intellectual freedom; public awareness; personnel resources;
and library services, development, and technology.

C. ALA's view of the eventual nature, services, structure, uses and constituencies
of the NREN.

ALA sees the National Research and Education Network as a system of
interconnected networks rather than a single entity. The evolving NREN system
will include full implementation of those points which ALA strongly (and
successfully) pressed for in the HPCA establishing the NREN:
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inclusion of all types and sizes of libraries as network access points;
inclusion of all types and sizes of libraries as network information providers;
high-capacity NREN connections throughout all states and territories;
recognition of education in its broadest sense as a reason for development of
the NREN;
a voice for libraries in the development of network policy and technical
standards;
use of the network for government information dissemination; and
inclusion of library and information science in the education and training
component.

More broadly, ALA sees a network with the following characteristics:

a wide diversity of users and uses (R&E, very broadly defined),
equity of access,
affordable and predictable costs for access,
interoperability and ease of use,
scalability and extensibility,
multimedia capability,
federal incentives to encourage broad access, and
a meaningful voice for involved constituencies.

D. Suggestions and rationale for possible historical models that could be applied to
NREN development.

The NREN is an infrastructure element deserving of national policy attention and
continued federal support, particularly to ensure equity of access. A network
system such as the NREN can incorporate a variety of support mechanisms, some
public and some private. No one historical model, including the examples provided
in the outline suggested for these papers, the Public Broadcasting System or the
Tennessee Valley Authority, will be fully applicable. Elements of several may be
useful.

The need for a continuing federal role in support of NREN has an instructive
parallel in the federal support of libraries, and the two federal roles need more
explicit connections. The federal role in support of libraries is small, but it is
embedded in numerous federal agencies and programs, including but not limited to
the Library Services and Construction Act, the Higher Education Act, the Medical
Library Assistance Act, the library postal rate, the Library of Congress, the National
Agricultural Library, the National Library of Medicine, the Depository Library Act,
and the National Commission on Libraries and Information Science.

Without exception, each of these vehicles through which the federal
government addresses libraries involves a stimulus to the sharing of resources
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across boundaries as a way to make the most productive use of and foster the
widest access to the collective national investment in libraries and information
resources. Further, the enabling statute for the U.S. National Commission on
Libraries and Information Science affirms as national policy that the federal
government will cooperate with state and local government and public and private
agencies in assuring optimum provision of library and information services.

E. Comments on congressional questions and ranking of importance.

The High-Performance Computing Act of 1991 (PL 102-194) required a report
to Congress in December of 1992 that addressed six questions. These questions
are addressed below in order of importance.

1. Effective mechanisms for providing operating funds for the maintenance and
use of the Network, including user fees, industry support, and continued Federal
investment.

Critical assumptions include: The NREN is still developmental. The NREN is
evolving and will go through several more stages before maturing. The NREN is
not a single entity, but a complex web of cooperating networks. Throughout its
development and deployment the NREN will continue to need a mix of funding
sources.

Stakeholders affected include a diversity of users as well as providers of
network capacity, information services, and ease-of-use tools. Stakeholders
include academic and research, public, school, specialized, and state libraries.

Continued federal support is essential. Federal agency involvement should
be widened to include the national libraries (LC, NAL, NLM), the Department of
Education, and the National Commission on Libraries and Information Science.

Access to the NREN must be equitable and affordable. Pricing of access
should be fixed rather than variable. Not-for-profit and publicly funded entities
such as libraries supporting research, education, and lifelong learning require
predictable and affordable costs. A full range of choices for access and for levels
of services is needed.

The legislative history of the Act speaks to this point: in formulating
possible charging policies, consideration should be given to the importance of
maintaining access to NREN for research and education purposes by users who
may not be recipients of Federal research grants or contracts. Therefore, provision
for low-cost, predictable network access should be included in the future evolution
of NREN to ensure that, for example, schools and libraries are not excluded." (H.
Rept. 102-66, Pt. 1)
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2. The future operation and evolution of the Network.

The NREN is broadly defined in the Act to serve a diversity of users and
uses. Libraries are among the stakeholders specified in the Act: "The Network is
to provide users with appropriate access to...libraries. The Network shall provide
access, to the extent practicable, to electronic information resources maintained by
libraries..." (PL 102-194)

On this point, the House report states: "...the skills of librarians in
organizing and finding information will be important for ensuring that students,
small businesses, independent researchers and others are able to access resources
on NREN. The Committee strongly encourages the agencies participating in the
HPC Program to include libraries in plans for information dissemination on NREN,
particularly as access points to NREN and in demonstration projects for providing
information resources." (H. Rept. 102-66, Pt. 1)

Concerning the future operation of the NREN, ALA recommends these
actions:

Inclusion of libraries in Act must be translated into library involvement in
the operation of the network.

Increase the emphasis on practical network applications, such as literacy,
lifelong learning, provision of government information, and information to
contribute to social and community problem solving and economic development.

Foster ease of use with more federal support for projects that make the
network more user friendly, improve organization of electronic information
resources, systematize archival responsibilities for electronic information resources,
and foster development of needed standards.

Incorporate instruction and knowledge about electronic information
technologies into the curriculum for the preparation of teachers, librarians (where it
already exists but needs assistance) and professors. Support a test program
shared between graduate programs in teaching and librarianship.

Increase library representation on advisory structures. The advisory
structure for the network includes the "library communities," interpreted in the
legislative history to "include university, state, regional or local libraries..." (H.
Rept. 102-66, Pt. 1). The addition of several representatives from the various
types of libraries to a new or existing advisory committee would strengthen NREN
by incorporating the experience of librarians in the design and use of databases,
incorporating the experience of librarians on fundamental issues of user
confidentiality, access, and preservation, and incorporating the experience of the
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variety of users librarians serve.

Concerning the future evolution of the NREN, ALA has identified several
major issues. The NREN's high capacity is needed by libraries to handle the
increased sharing among libraries and between libraries and their users of full text,
nontextual and multimedia library and archival resources.

Standards are needed for interoperability, high-resolution graphics, and the
balancing of leading-edge technology development with increased network
reliability.

Low costs are needed by libraries, especially those not affiliated with parent
institutions, and small and/or rural libraries. Rural or remote locations should not
mean higher access costs. The legislative history on this point notes: "the
Committee wants to ensure that rural colleges, researchers, and students have
equal access to high-performance computer networks and to this Act's programs."
GAO is "to conduct a study on the accessibility of high-performance computer
networks at colleges, schools and libraries in rural areas." (H. Rept. 102-66, Pt. 2)

Preferential telecommunications rates for library and educational use have
precedents in the current preferential postal rates and in the Networks for
Knowledge provisions under a previous Higher Education Act title VIII.

Educational uses of the NREN need much more specific attention at the
federal level:

National Science Foundation. NSF has a responsibility under the Act in
"assisting...libraries to connect to the Network." The NSF-seeded regional
networks should be required to provide reasonable-cost access to all entities
mentioned in the Act.

The recently-introduced Information Infrastructure and Technology Act (S.
2937 & HR 5759) would authorize NSF to support pilot projects connecting K-12
schools to the network.

Department of Education. ED should exert leadership comparable to that of
NSF. The Senate science committee (S. Rept. 102-57) encouraged ED, "through
its library programs, to initiate and fund projects that promote linkages between
existing library and information science networks and the NREN." The House
education committee (H. Rept. 102-66, Pt. 2) added amendments to the Act to
"further enhance the ability of educators and librarians to participate in the benefits
which will be provided" through the NREN.

ED's SMARTLINE should use the network, as proposed in the pending
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Educational Research, Development, and Dissemination Excellence Act (HR 4014).

ED-administered programs should promote network access and use. The
recent reauthorization of the Higher Education Act (PL 102-325) does this in its
HEA library programs. The upcoming renewal of the Elementary and Secondary
Education Act should also include network access.

ED's Library Services and Construction Act, up for renewal in 1994, should
include network access in its titles allocated through state library administrative
agencies. State library agencies and library networks can contribute to the
brokering, training, and technological support needed by many libraries, especially
small libraries and those in rural or isolated locations.

The NREN should be fully utilized for the dissemination of government
information. The HPCA is to "provide for improved dissemination of Federal
agency data and electronic information."

Federal government information would be available over the network through
two pending bills (HR 2772 and S. 2813, the GPO WINDO/Gateway to
Government Act) which would use an electronic Government Printing Office sales
program and GPO's Depository Library Program.

State and local government information is a natural for network
dissemination. More than 400 libraries in North Carolina are involved in an
Internet-connected state network developed with LSCA funds; library databases,
state jobs listings, data center statistics, state RFPs and regulations, etc. are newly
available to rural area citizens and businesses through local networked public
libraries.

3. Appropriate policies to ensure the security of resources available on the
Network and to protect the privacy of users of networks.

No less need for constitutional protection exists in the electronic networked
environment than in any other. A full range of responses is required -- not just
legislative, but human judgment and common sense.

Security measures are needed to protect integrity of databases,
confidentiality of communications, privacy of users (without extra cost), and
anonymity. Technical means to achieve such protection, such as encryption and
electronic signatures, should be encouraged. A mechanism should be established
to ensure the observance of such protection.

4. How to protect the copyrights of material distributed over the Network.
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The existing balance between the rights of authors and users, including fair
use, must be carried forward into the electronic networked environment. The basis
of copyright, as stated in the U.S. Constitution, is to "promote the Progress of
Science and useful Arts, by securing for limited Times to Authors and Inventors the
exclusive Right to their respective Writings and Discoveries." The fair use doctrine
codified in section 107 of the current Copyright Law provides limitations on
exclusive rights to encourage criticism, news reporting, teaching, scholarship, and
research.

Users and proprietors would benefit from innovative efforts, but both want
to minimize risk. Protection of copyrights called for in the HPCA must be balanced
with treatment of fair use. The legislative history of HPCA reiterates this concern.
S. Rept. 102-57 states that mechanisms for charging for the use of copyrighted
material available over the NREN "should not be implemented without due
consideration of both the rights of authors and the rights of users of copyrighted
material, and specifically, of the fair use of copyrighted works for teaching,
scholarship, or research."

Non-legislative measures should be encouraged, such as cooperatively
developed guidelines, dialogue among all interested parties, continuing education,
and a focus on spurring creativity.

Certain challenges require special attention in the electronic networked
environment, such as collective and derivative works, multimedia information
resources, and the fluid nature of the medium of expression.

5. How commercial information service providers could be charged for access
to the Network, and how Network users could be charged for such commercial
information services.

In the long run, this question is better addressed to the eventual universal
broadband network reaching every home and workplace. In the short run, traffic
allowed on the federal backbone to support research and education should be
interpreted as flexibly as possible. The House-passed HR 5344 would help by
amending the NSF authorizing statute to provide additional flexibility in this regard.

A major issue is how to pay for the network capacity commercial traffic will
require; whether it is appropriate for such traffic to be federally subsidized.
Commercial services should pay their own way. Users will expect to pay for the
content of commercial information services provided over the network. To the
extent that differential pricing is imposed, revenues should be reinvested in the
network.
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6. The technological feasibility of allowing commercial information service
providers to use the Network and other federally funded research networks.

It is certainly technologically feasible.

E. Additional questions or policy areas.

Public libraries, as ubiquitous and politically neutral agencies, as significant
community information resources and physical places, and as electronic extensions
of those resources and places, could play a key role in making the NREN a major
force in solving grass-roots problems and a powerful tool on behalf of the public's
right to know. Although not excluded from the HPCA and the NREN, neither are
public libraries specifically mentioned. This has led to barriers, both real and
perceived, to effective use of the Internet/NREN by public libraries on behalf of
their communities.

F. Bibliography. Attached.

G. Additional background material.

Attached is ALA testimony at NCLIS open forum on library and information
services' roles in the NREN, July 20, 1992.

This paper was prepared by Carol C. Henderson, Deputy Director of the ALA
Washington Office, in preparation for the NREN Policy Workshop. It is not an
official statement of ALA policy. However, it is based on ALA's policy statements
on the NREN, and on ALA's testimony, presented by Elaine Albright on June 20,
1992, at the NCLIS Open Forum on Library and Information Service Roles in the
NREN. These sources were supplemented by reaction to the Albright testimony
requested from the ALA Committee on Legislation and from ALA Legislation
Assembly members and units.
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AAU STATEMENT OF NREN POLICY WORKSHOP

A. Organization: Association of American Universities (AAU)

B. Nature, Goals and Constituency of the Organization: AAU is an organization of 56 U.S.
and two Canadian research universities; member institutions are represented within AAU
by the presidents or chancellors of those institutions (membership list attached). AAU
focuses on national policies affecting the capacity of research universities to maintain
strong programs of research and graduate and professional education.

C. Organization's view of eventual nature, services, structure, uses, and constituencies of
the NREN: AAU has not yet developed a formal position on NREN. However, the
association's commitment to academic research and advanced education tie it directly to
the functions of the NREN. In addition, AAU is implementing a research library project in
cooperation with the Association of Research Libraries, which will address three issues:
(1) Acquisition and Distribution of Foreign Language and Area Studies Materials,
(2) Intellectual Property Rights in an Electronic Environment, and (3) A National Strategy
for Managing Scientific and Technological Information. These three topics will be
addressed by task forces of university administrators, librarians, and faculty; and will be
overseen by a steering committee of AAU presidents and chancellors. The members of the
steering committee are listed on the attached project description. Task force #3 will focus
directly on issues involved in the development and implementation of NREN, but the
other task forces will address issues central to NREN as well.

D. Suggestions and rationale for possible historical models that could be applied to NREN
development: Models can provide useful guidance in developing the NREN, as long as
their properties are applied flexibly and do not become constraining. Models can be
helpful in directing the development of the network in circumstances where solutions to
problems encountered by the models can either serve as or point the way to appropriate
solutions to network problems. But models also can serve as valuable rhetorical and
persuasive mechanisms for explaining the system and its possibilities to audiences
unfamiliar with its concepts.

E. Comments on Congressional questions and ranking of importance to your constituency;
and

F. Additional policy questions you think are important: In addition to developing answers to
questions contained in the legislation, attention should be given to what questions should
shape the discussion of the formation of the network. The legislative questions are among
them, but a number of more fundamental questions need to be answered in building a
coherent constituency for the NREN and forging agreement within that constituency on
priorities for development or the network.

Because the potential of a national high performance computer network system is so great,
there is a natural tendency v., identify the full range of its long-term capacities as equally
weighted immediate objectives. Constituent groups have differing vested interests in the
research and educational functions that will be supported by the system. These groups
must strive for some general agreement on an orderly evolutionary process for the
development of the system. Groups must be willing to make short-term compromises for
long-term benefits and commit to a pragmatic process for developing priorities that can
generate the necessary support among government, corporate, and academic sectors. The
Monterey NREN policy workshop can provide a valuable contribution to this
priority-setting process.

August 24, 1992
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A Association of American Universities

U
AAU RESEARCH LIBRARY PROJECT

The Association of American Universities is creating task forces to address three
research library issues in which AAU can play a helpful role. The basic objective of the
task forces will be to engage the range of university expertise that will assure that the
perspective of research universities plays a defining role in the evolution of national
information policies and practices that affect university education, research, and
scholarship.

The three task forces are:

1. Acquisition and Distribution of Foreign Language and Area Studies Materials

2. Intellectual Property Rights in an Electronic Environment

3. A National Strategy for Managing Scientific and Technological Information

The task forces will be established by AAU in cooperation with the Association of
Research Libraries (ARL), and will report to an AAU Research Libraries Steering
Committee. The members of the Steering Committee are:

President Hanna H. Gray, University of Chicago, Chair
Chancellor Richard C. Atkinson, University of California, San Diego
President Myles Brand, University of Oregon
President John Lombardi, University of Florida
President Martin Massengale, University of Nebraska
President Charles M. Vest, Massachusetts Institute of Technology

Staffing arrangements will coordinate the work of the task forces with the activities
of related groups such as the ARL/EDUCOM/CAUSE Coalition for Networked Information
and the Computing Research Association. A description of the composition and
objectives of the task forces follows.

Suite 730 a One Dupont Circle Washington, DC 20036 202/466-5030 FAX 202/775-9242
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1. Acquisition and Distribution of Foreign language and Area Studies Materials

This task force will be made up of librarians, area studies center directors and scholars,
and government relations officers. It will be asked to develop a four-part strategy for
increasing acquisitions of foreign materials and expanding access to them:

Working in conjunction with area studies groups, develop some measure of
needs and priorities for foreign materials by world area.

Establish specific national acquisition targets, based on area-specific needs and
priorities and on additional information provided from current studies (see
below).

Develop models for collection and distribution of foreign materials.

Develop a plan of action for securing the requisite funding.

Background: Many libraries are facing sharp reductions in their acquisitions of foreign
materials due primarily to three developments: (1) the dollar has dropped more than
40% on world currency markets over the last three years; (2) the rising cost of all
materials has forced libraries to reduce expenditures on foreign books and materials,
and (3) political developments abroad have played havoc with collection
strategiesfor example, the loss of state subsidies in Eastern Europe has meant that
journals formerly obtained through exchange agreements must now be purchased at
Western European prices.

The combination of rising serial prices and the increasing need to maintain collections
that reflect the rapid and profound political, social, and economic changes throughout
the world calls for new cooperative ventures to strengthen our foreign language and
area studies centers and expand the access of scholars to them.

ARL is conducting a study funded by the Mellon Foundation to assess what appears to
be an inverse relationship between decline in U.S. acquisitions of foreign materials
and the explosion in global knowledge. This study should help provide a rational
basis for setting acquisition targets as part of a comprehensive national collection and
dissemination plan covering the 10 world areas.

Title VI of the Higher Education Act provides a locus for federal funding. Title VI's
foreign periodical acquisitions program was first funded in FY 1992 at $500,000. The
program is likely to have its authorization ceiling substantially increased and its scope
expanded from foreign periodicals to foreign research materials during this year's HEA
reauthorization.

Development of procedures for the collection and distribution of foreign periodicals
could provide models for more general resource sharing plans.

'4 5
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2. Intellectual Property Rights in an Electronic Environment

A task force of librarians and university administrators knowledgeable about copyright,
patent, and other university information policies will be charged with developing
proposals for university policies governing intellectual property ownership and rights
in an electronic environment. The task force will examine from a university
perspective the emerging possibilities for the creation and dissemination of
electronically based information, and develop proposals under which universities
could provide their faculties and students with new options for collecting and
disseminating the products of research and scholarship in electronic environments.
Such options could both expand access to university-generated information and
reduce the cost of that access.

Background: The rights to intellectual property created by university faculty are
frequently given to commercial publishers who then sell it back to universities. An
increasing proportion of this information, particularly in scientific and technological
fields, is being concentrated among a small number of publishers, most of them
overseas, who are increasing the price of this information at rates that exceed any
reasonable combination of cost and profit, aided by an environment lacking effective
market constraints.

In addition, fair use provisions provided for higher education in the 1976 copyright
law are being eroded by a number of factors, including university responses to
litigation by publishers. Legal advice designed to reduce exposure of individual
institutions has the aggregate effect of limiting faculty and student access to scholarly
information.

The development of electronic environments for the collection and distribution of
.information may provide universities with an opportunity to develop alternatives to the
current, commercially dominated system of information creation, distribution, and use.
Faculty are exploring the feasibility of forming electronic text centers which would
digitize available scholarly information and make it available to scholars over
computer networks. Commercial interests militate against the development of these
information resources by restricting what information can be included and at what
cost.

An analysis of intellectual property rights in an electronic environment may identify
opportunities available through a collective response by universities that will not
otherwise be realized.
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3. A National Strategy for Managing Scientific and Technological Information

This task force will consist of university administrators, librarians, and scientists that
collectively bring expertise in scientific communication, library and information
management, and telecommunications networks. It will examine new options for the
collection and dissemination of scientific and technical information, giving particular
attention to the concept of a distributed national science and technology library, a
system of regional libraries responsible for the collection and dissemination of
scientific and technological journals and related forms of communication.

Background: The rapid development of communication and computing technology is
changing the way scientific information is created, disseminated, and used.
Nonetheless, the preponderance of scientific information is provided through serial
publications that are rapidly growing in number and price and are increasingly
concentrated among a small number of commercial publishers.

The economic pressures on a captive university market, combined with new
technological possibilities for handling information, can provide the motivation and
the means to develop a system of regional libraries that would provide a nationally
organized structure for managing scientific and technological information. Among
other functions, such a system could collect and store serial publications which could
be distributed electronically to local users. Canada has created the Canada Institute
for Scientific and Technical Information which supports the highest level of interlibrary
lending in North America. A similar system, regionally distributed to develop broad
political acceptance and to accommodate the greater dimensions of the U.S. scientific
and technological information enterprise, could provide a structure that would reduce
collection requirementsand therefore costsfor individual universities while
sustaining and even expanding access by students and faculty to scientific and
technological information.

The computing networks currently being developed by the federal government and the
private sector will provide the electronic communication system for handling national
science and technology information flow. It is important for universities to participate
in the development of such a system so that it reflects both the research and
educational needs of those institutions.

4
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AMERICAN LIBRARY ASSOCIATION
ASSOCIATION OF COLLEGE AND RESEARCH LIBRARIES

ACADEMIC LIBRARIES AND NREN

Statement by
Patricia A. Wand
Member, Government Relations Committee
Association of College and Research Libraries
American Library Association

Draft presented July 20, 1992
Final statement submitted August 31, 1992

I speak on behalf of the Association of College and Research
Libraries (ACRL), the largest division of the American Library
Association with over 10,000 members. Academic libraries support
education and research activities of large, small and medium-sized
institutions.

I recently drove north on the Oregon Coast, crossing five
spectacular bridges that were constructed in the 1930's as part of
a federally-assisted project. The Works Progress Administration
enabled Oregon to complete U.S. Highway 101, thereby linking its
coastal towns and its north and south borders. The construction of
bridges replaced ferry service on major Oregon rivers and
estuaries, opening the coast to industry and tourism.

The foresight demonstrated in the 1930's by federal projects that
helped underwrite the cost of bridges and highways stimulated the
further development of the automobile, trucking, petroleum, and
tourist industries, to name a few.

In the 1990's we look forward to the design and development of the
National Education and Research Network (NREN), the information
superhighway of the 21st century. NREN is vital to the economic
development and the security of the United States. As envisioned,
NREN will provide for storing and high speed transferring of data
in text, voice, and graphic format.

Certain aspects of the proposed National Research and Education
Network (NREN) are essential to provide for the educational needs
and research activities of academic institutions. Essential
characteristics must be specified from the beginning of NREN
development in order to assure their inclusion as this multi-phased
superhighway becomes a reality.



KEY PLAYERS IN NREN

Key players in NREN fall into three groups: owners, transmitters,
and receivers. Information owners include the creators of
databases, owners of databases, and the information professionals
responsible for organizing data. Transmitters of information are
the hardware providers and owners, software developers and vendors,
the telecommunication providers. Receivers of information include
both end-users and information professionals who assist them.

Academic libraries will play major roles as both OWNERS and
RECEIVERS of information.

As OWNERS of information, academic libraries create and purchase
information. They create large databases that are catalogs of
library holdings. Organizing and classifying information are
special areas of expertise for librarians. Academic libraries
also purchase databases that they make available to their users.

As RECEIVERS of information, librarians are the specialists who
interface with the end-user. Academic librarians understand the
information needs of learners, educators, and researchers.
Librarians access off-site databases on behalf of library users.
Librarians teach users how to locate and interpret information.

STRUCTURAL CAPABILITIES

NREN must be available to users in homes, offices, schools,
libraries, research laboratories, government assembly rooms. In
short, it must provide for links to workplaces, study spaces, and
leisure activities across the country.

The structure must provide for communication:

Scholar - to - scholar
Scholars must be able to work together in pursuing common
research interests. They need to interact with
information files defined as "works-in-progress."

Scholar - to - user
Research being undertaken or already completed must be
available to users with appropriate safeguards to protect
its integrity. The information needs to be presented in
such a way that users can access and interpret it.

Instructor - to - student
Distance learning is an established mode of education
across the U.S. NREN will assure interactive
communications between instructors and learners when
information is in any format: text, image or voice.

User - to - government information
All government generated information, much of which is
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currently disseminated through the U.S. Document
Depository Program, should be available through NREN.
The Superintendent of Documents should regard NREN as
another major vehicle for disbursement of government
generated information. State and local government
information must also be available on the NREN.

User - to - library/database
Individuals from home14, offices, schools must have access
to library catalogs and databases. Dial-up capability is
fundamental to NREN.

User - to - international databases
Interaction through NREN to international education,
research, and information communities is a critical
component. Libraries have always exchanged information
and communicated with countries even when their
respective governments have severed diplomatic ties or
were at war.

GOVERNING BOARD

NREN must be publicly funded and regulated. Its governing board
must be bi-partisan and independent.

Because this infrastructure is so vital to the flow of information
in the country, NREN must be overseen with minimal political
interference. Oversight responsibility must be assigned to an
entity that is committed to distributing information in all
subjects and to all sectors of the country. Because of the diverse
nature of the "stake holders" it is essential that the NREN
governing board maintains an independent stature and serves as an
integrator agency.

The following federal government agencies have already expressed
interest in NREN development and have a vested interest in its full
implementation:

Department of Agriculture
National Agricultural Library

Department of Commerce
Department of Defense
Department of Education
Department of Energy
Department of Health and Human Services

National Institutes of Health
National Library of Medicine

Department of Interior
U.S. Geological survey

Library of Congress
National Commission on Libraries and Information Science
National Aeronautics and Space Agency
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National Science Foundation
Office of Science and Technology
Office of Management and Budget
Superintendent of Documents

Because of its jurisdiction over education and libraries in the
U.S., the Department of Education must be very involved in NREN
development and maintenance. In spite of the critical role that
NREN will have in the security of the country, the Department of
Defense must not have control or undue influence on NREN.

Numerous groups within the private sector also are committed to a
fully developed NREN. Those include both for-profit and not-for-
profit organizations:

Educational institutions, pre-K through higher education
Libraries
Non-profit organizations
Publishers
Telecommunications industry
Software designers
Hardware vendors
Independent researchers

Should certain aspects of NREN become privatized. there must be
guarantees that such privatization would not make NREN
unaffordable to large segments of the population. Privatization,
without effective regulation, may also reduce the possibility of
providing access to uncensored information.

REGULATIONS AND GUIDING PRINCIPLES:

Academic libraries, as well as other types of libraries and
educational institutions, must have a strong voice in developing
the operating procedures and policies governing use of NREN.
Substantive input must be sought from a wide variety of user
communities, including the public, non-profit and commercial
sectors.

Accordingly, use of NREN must include:

Equitable access to information by users in all economic
strata

It is essential to this democracy that access to

information not be restricted by ability to pay.
Libraries have traditionally provided information to
users without regard to their economic status. As more
information is available in electronic as opposed to
print format, steps must be taken to assure its

accessibility. Access to NREN by an individual should
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not be limited by the ability of the individual to pay
for services.

Predictable and affordable pricing structure
In order to keep costs as low as possible and predictable
for budgeting purposes, fixed pricing is the preferred
method for the near future. Paying a predictable amount
is more feasible for non-profit and for smaller
enterprises than pricing by quantity or time of use.

Protection of intellectual property rights
Scholars must be insured they can share work in progress
without having it pirated.

Confidentiality of user activity
Personal and institutional use may not be monitored by
the government nor by commerce. Government surveillance
would jeopardize academic freedom. Commercial interests
could use monitoring for marketing and development
purposes. Electronic eavesdropping must be prohibited.

Safeguards against governmental restrictions on use between
political entities

Communication on NREN must be open to all without regard
to their political convictions.

Provision to archive master copies of information files
To preserve the cultural heritage of the nation, works
declared complete by their authors, composers, directors,
producers, etc. must be archived in at least three
separate locations. It is possible that the existing
model used by ERIC clearinghouses could be adapted for
archiving files in NREN.

Assignment of identification descriptor to every information
file

Each unique file must be retrievable, as is every unique
item in a collection or library. So that users can both
find and cite documents from the network, an
identification descriptor similar to a MARC record must
be designed and used.

Capable of high speed data and graphics transmission
Even from the beginning, technology must provide for high
speed data transmission and protection against viruses.
Standards must be developed for the transmission of
graphics.

SOURCES OF FUNDING FOR DEVELOPMENT AND OPERATION:

Development and maintenance of NREN will be the shared
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responsibility of the federal government, educational institutions,
libraries, and the commercial sector. Likewise, financial support
must come from all groups with the federal government providing the
largest portion of support.

The federal government must make a continual commitment to maintain
and enhance NREN. This support must accommodate rapid and
continual increase of user traffic and embrace new technology. It
must provide for the installation of adequate technology to handle
increased traffic and provide switching capabilities.

The increase in government support for NREN must not be at the
'expense of its current support for libraries, education, and
researchers.

The commercial sector will support the development of NREN through
research and development investments. Commercial support for the
maintenance of NREN will be in the form of fees paid for access.

Provision must be made for commercial enterprises to use NREN to
increase revenue but users should not be unwillingly subjected to
advertising. One source of revenue, for example, would be an
option for credit card use by those who wish to pay a vendor for
quick, as opposed to routine, document delivery. Libraries should
receive preferential rates for such quick transmission, even by
commercial vendors, for interlibrary loan purposes.

Rates should be established in such a way that libraries and
educational institutions can offer their users access to NREN at no
fee to the user. Fees charged to the for-profit sector can be used
to help subsidize educational use. Pricing provisions in NREN must
support the library tradition of providing access to information
without regard to the user's ability to'pay-

SuppOrt of NREN by academic libraries will be in the form of
creating and maintaining catalogs and other databases, in
developing front-end software and screens that assist users in
locating information in NREN, and in guiding users in selecting the
most helpful data from an abundance of sources.

We wish to thank the National Commission on Libraries and
Information Science for providing the opportunity for intarested
parties to participate in the further development of Internet
toward a comprehensive NREN. We offer here general guidelines for
an NREN configuration that 10'.11 meet the needs of large and small
academic libraries and their students, faculty and users.

Patricia A. Wand
University Librarian
The American University
Washington, D.C.
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ASSOCIATION OF RESEARCH LIBRARIES
August 1992

Key Issues to Consider in NREN Policy Formulation

A. Association of Research Libraries

B. 1. The Association of Research Libraries is a not-for-profit organization representing 120

research libraries in the United States and Canada. Its mission is to identify and influence

forces affecting the future of research libraries in the process of scholarly communication. ARL

programs and services promote equitable access to, and effective use of recorded knowledge in

support of teaching, research, scholarship, and community service. These programs include

annual statistical publications, federal relations and information policy, and enhancing access

to scholarly information resources through telecommunications, collection development,

preservation, and bibliographic control.

2. The Association articulates cooperative action, influences information policy development,

and supports innovation and improvement in research library programs. In March 1990, ARL,

CAUSE, and EDUCOM established the Coalition for Networked Information.

C. View of eventual nature, services, the structure, the uses and constituencies of the NREN.

1. NREN as a network, a system of networks, or a program will, with federal assistance,

support and foster communication and interaction between the research and education

communities.

2. The eventual nature of NREN and services available via NREN are dependent upon the

definition of research and education. The definition of the research and education community

in High-Performance Computing Act of 1991 is broadly-based to encompass constituencies such

as libraries and K-12.

3. A key to the success of NREN will be the means by which multiple constituencies with

diverse information needs, applications requirements, and skills are included in the network

environment, exposed to the benefits and opportunities that flow from network access, and thus

influence the future direction of the system. To be responsive to these constituencies and

changing needs, the following characteristics or elements should be incorporated in the network

structure. NREN should be innovative, be flexible, be scalable, include multi-media, be

extensible, be affordable, and promote the assurance of longevity.
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4. The diversity of users (librarians, IC-12, researchers, scholars, scientists, business, etc.) will

continue to expand and these users will become more dependent upon networks as a means to

conduct their work. For example:

The High-Performance Computing Act of 1V91 recognizes the central role of libraries

in society as providers of information resources and as points of access to information for

many constituencies. Research libraries have taken a leadership role in advancing

network-based initiatives to advance access to information resources in support of

research and education.

Recent ARL statistics reflect that ARL libraries are moving from the "just in case"

model of on site resources to the "just in time" model of resource-sharing.

Movement away from the traditional supply model to a demand or access model

for providing information to users is occurring at a faster pace with the use of networks

by libraries and with the increasing capacity of existing networks that meet library

needs.

Network applications today focus on access to resources such as books,

journals, and online files; in the near future, the focus will be on access to and use of

research materials and collections generally unaccessible but of extreme research value

including photographs, satellite and related spatial data, archival data, videos and

movies, sound recordings, slides of paintings and other artifacts, and more.

5. The advent of NREN and the dual role of libraries as envisioned in the Act will result in a

fundamental shift in how libraries operate and support their multiple user communities.

The promise of NREN for libraries and our users, is in part, the opportunity to rethink

current practice to address current needs better and/or seize future opportunities.

NREN is the vehicle through which research libraries will realize the virtual

library. Research libraries are already engaged in fundamental elements of this

virtual library including document delivery, electronic journals, full text databases,

end-user searching, training, network access, OPAC enhancements, cooperative

5D
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development of databases and hardware, and policies, services, and strategies that

promote access to information in lieu of ownership.

Libraries typically serve a wide range of constituencies with an equally broad range of

information needs and data gathering skills.

6. To reflect this broad range of users and to be responsive to their needs, the development of

NREN will require a continuing federal role and;

Mechanisms to ensure equitable access to the network and its resources.

Patbways to accommodate differing skill levels and an infrastructure that includes

support services, training materials, workshops, help lines, development of

documentation, and more.

The develop lent of statements/positions regarding appropriate use of the network

e.g. freedom of expression is guaranteed in a networked environment.

Interoperability within the network system to ensure ease of use and ease of access or

users. This will require standards development to permit t;uch ease of use and access.

Regular evaluations regarding network affordability to existing and new

constituencies, e.g. do costs of access become barriers of access for different communities

of users?

Clear delineation of responsibilities between networks, and between networks and

users vis a vis services and archival responsibilities.

7. NREN should be a key element of and actively promoted as the public information

infrastructure for government of all levels state, local, federal.

D. Possible applicability of historical models to the development of the NREN.

There is a value in tr, ing to identify historical models or elements of historical models that

may be applicable to the development of new infrastructures such as NREN. It may be useful to

identify elements (including those that worked as well as failed or were not successful) from

other models that:

establish infrastructure, e.g. the Morrill Act

promote equity, e.g The Federal Depository Library Act of 1962, the Higher Education

Act

c
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provide benefits to multiple communities, e.g. the Communications Act of 1934,

Interstate Highway Act

promote innovation, e.g. Stevenson-Wydler Technology Innovation Act of 1980

enhance productivity, e.g. tax laws

stimulate markets, e.g. CRADAs

E. The six questions are presented in rank order of importance .

Effective mechanisms for providing operating funds for the maintenance and use of the
Network, including user fees, industry support, and continued federal investment

1. The successful evolution and deployment of the network or system to diverse communities is

dependent upon continuing the partnership of federal, state and local governments, university,

library, education-related communities, and the private sector. This partnership has proven to

be an effective mechanism for stimulating growth of the Network, developing new services, and

sparking creativity. There are several elements of this relationship including cooperative

ventures in R&D, support for and assistance of new users and communities, cooperation and

shared support for the long-term goals of network, and partnership in funding network

development and access.

2. Maintaining low and predictable costs for access to the Network will be a key element in

libraries continuing to utilize networks and to bring in new users and new communities into the

network environment.

3. The successful deployment of the network will also depend upon maintaining a governmental

role, and in particular a federal role to ensure equity of access to the network. The federal

presence is important in a number of arenas including:

a federal role ensures that new communities will have access to the network;

the seeding or stimulating of other activities throughout the government (all

levels;;

providing connections between network activities and a variety of related federal

programs that could benefit from network opportunities. Several related laws, bills,

and activities underway include:

H.R. 2772 and S. 2813 seek to provide a single point of online public access to a wide

range of federal databases containing public information. The goal of the legislation is

to provide comparable access to federal information in electronic format as is currently
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available in print. An additional benefit of these proposals is that agencies will have

new avenues to disseminate information products and services in support of agency

missions. NREN is mentioned as a dissemination channel in S. 2813.

The American Technology Preeminence Act that calls for the National Technical

Information Service to establish the feasibility of creating and operating an Online

Information Product Catalog or FEDLINE.

S. 1940, the Electronic Freedom of Information Improvement Act, updates FOIA in an

electronic environment and H.R. 3459, the Improvement of Information Access Act

promotes enhanced access to and accountability of agency dissemination efforts.

Two federal activities are the proposed revision of Circular A-130, "Management of

Federal Information Resources," from the Office of Management and Budget and the

work of the Federal Geographic Data Committee that coordinates federal spatial data

policy.

An education-related initiative, Sources of Materials and Research about Teaching

and Learning for Improving Nationwide Education or SMARTLINE, is a proposed one-

stop shopping network for information concerning teaching and learning for teachers,

administrators, parents, and community leaders. The Department of Education

envisions that SMARTLINE will be accessible via NREN and via libraries.

SMARTLINE is included in H.R. 4014, a bill that will reauthorize the Office of

Educational Research and Improvement.

The Information Infrastructure and Technology Act, (S. 2937) seeks to support NREN

applications for digital libraries and authorizes pilot projects to link schools and the

Internet/NREN.

The future operation and evolution of the Network.

1. There is a fundamental need for a continued federal presence in the evolution of the network.

NREN will be an integral and central element of the U. S. information infrastructure alwi this

centrality demands a continuing federal role to ensure equity of access to networks and to ensure
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that access to networks is broadly-based so that varied communities can reap benefits of the

Network.

2. The increasing dependency of multiple communities, including libraries, on networks requires

that the Network, system of networks, or program have the following characteristics; be

accessible at a low cost; be user friendly; have the capacity and capabilities to achieve

effective and meaningful access to needed resources. The program should also include (at a

minimum) the following service infrastructure:

educational assistance and training in utilizing the network;

outreach services to identify new communities of users and their distinct

information needs;

programs and services that will assist users in utilizing the network;

coordination between network providers and service organizations for an

integrated approach to user services and access.

3. How access to the NREN is priced will have a direct relationship/bearing on the ability of

new users and communities to engage in network activities. When and how network services are

offered to new users will influence the direction of the network, the nature and type of services

available, and will determine who benefits.

4. With the number of activities and affected communities, there must be effective oversight

and coordination of these activities. The current advisory structure as stipulated by the High-

Performance Computing Act of 1991 no longer reflects nor is adequate in representing the broad

range of users and constituencies. The advisory structure could be strengthened and

representation expanded.

Appropriate policies to ensure the security of resources available on the network and to protect
the privacy of users of networks.

1. There is a need to promote policies of privacy, confidentiality, equitable access to
information, and freedom of expression. These are valuable policies that must be woven into

network practices.

2. These are familiar issues that require careful consideration in a networked environment as

they have in other environments. There is already an appreciation of and sensitivity that

5)
A- 36



issues relating to access, privacy, freedom of expression, and security can co-exist and be

maintained.

3. There are numerous policies and laws that provide guidance including the library bill of

rights, privacy law such as FOIA, the Privacy Act, and Federal Depository Library Act of 1962.

How to protect the copyrights of materials distributed over the Network.

1. The question as presently worded requires more balance to better reflect the rights of both the

creators and the users. The Copyright Act strikes such a balance and in particular, section 107

stipulates fair use provisions that should be considered in a networked environment.

2. There is a clear understanding among users and publishers that there should continue to be

protection of copyrighted materials in a networked environment.

3. There is also an appreciation that the advent of Internet/NREN signals that new formulas,

arrangements, and relationships will emerge and should be allowed to flourish. ARL supports

the development of a robust market for networked information.

4. It is too early to consider or to impose restrictive agreements that limit access, limit

creativity, or undermine fair use provisions as these could be detrimental to long-standing

policies that promote public access.

How commercial information service providers could be charged for access to the Network, and
how Network users could be charged for such commercial information services.

1. It is important to distinguish between the technological means by which users can be charged

for access to commercial services versus the policies concerning public versus private use of a

public resource.

2. In the conduct of research, users of networks benefit from access to commercial information

resources. Research libraries routinely utilize commercial information services.

3. It seems appropriate that commercial users should assume some costs of access while utilizing

a publicly subsidized facility. Such costs of access could be considered with a sensitivity to the

risks that information providers may experience or encounter given the fragility of the
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environment. Information providers should also appreciate the new networking initiatives

supported and encouraged by libraries and the education communities that seek to enhance

access to resources in a cost effective manner.

The technological feasibility of allowing commercial information service providers to use the
Network and other federally funded research networks.

The establishment of the Commercial Internet Exchange (CIX) in 1991 is a recent example of

how the industry is responding to the evolving network structure. It is likely that the
establishment of CIX is but one such response to allowing commercial providers to utilize

federally funded networks. Such a response may also be viewed as a signal that additional

efforts (federal) are not required and that in fact the "system" is working.

F. Additional questions or policy areas to consider .

1. The speed with which new communities are engaging in networked-based activities and the

growth of networks to accommodate such use, requires that questions such as those posed in the

High-Performance Computing Act of 1991 be identified, discussed, and evaluated. It will be

useful to regularly take stock of how the "network program" is evolving and to rethink existing

approaches based on need, use, and opportunity. Who should take the lead in initiating this

review? Congress, agencies, advisory groups?

2. As NREN evolves, there will be a tension between meeting existing user needs while

devel _Ting and extending the capabilities and capacities of the system. It will be important to

strive for the longer-term vision that will provide known and yet unknown benefits and

opportunities to the Nation. The managers/developers of NREN should be permitted sufficient

flexibility to experiment so that the system can flourish and expand. Who will strike that

balance while continuing to press ahead Congress, OSTP, advisory groups?

3. What forums will be discussing, reviewing, evaluating the evolution of the NREN program

and its relationship to the information infrastructure and other related telecommunications

policies?

4 . NREN should be promoted as a channel for federal, state, and local agencies to disseminate

information resources to the public. What agency shout: take the lead?

bi
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5. The six questions included in the High-Performance Computing Act of 1991 could also benefit

from additional review. First, equal weight should be given to the rights of users as of creators

in question 5. Second, the operation and evolution of the Network is dependent upon the

definition of research and education. And finally, the value and use of the Network will

increase and expand with a far-reaching definition of research and education.

G. Statement of Duane E. Webster, Executive Director, Association of Research Libraries, before

the NCLIS Open Forum on Library and Information Service Roles in the NREN

ARL Fact Sheet
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ASSOCIATION OF RESEARCH LIBRARIES

ARL FACT SHEET

Mission: The mission of ARL is to identify and influence forces affecting the future of research
libraries in the process of scholarly communication. ARL comprises the libraries that
serve major North American research institutions and operates as a forum for the
exchange of ideas and an agent for collective action. ARL programs and services
promote equitable access to, and effective use of recorded knowledge in support of
teaching, research, scholarship, and community service. The Association articulates
the concerns of research libraries and their institutions, forges coalitions for
cooperative action, influences information policy development, and supports innovation
and improvement in research library programs.

Membership: 120 research libraries in the United States and Canada; founded 1932.
President: Arthur Curley, Librarian, Boston Public Library (1992).
Staff: Duane E. Webster, Executive Director; 11 professional and 10 support staff.

ARL PROGRAMS AND CAPABILITIES:

Statistics: The collection and distribution of quantifiable information describing research libraries.
Annual publications include ARL Statistics and ARL Annual Salary Survey. Other projects are
Preservation Statistics, and the datafile Research Library Statistics 1907108 through 1987/88.

Communications: Publishing, media relations, meetings and outreach to ARL members, the library
profession, policy-makers and the higher education community. ARL: A Bimonthly Newsletter of
Research Library Issues and Actions and other publications are available.

Federal Relations and Information Policy: Activities to monitor legislative and governmental
matters of concern to research libraries, analyze and respond to federal information policies, and
develop ARL positions on these issues as they affect diverse constituencies within ARL.

Technology and Access Pursues the objective of enhancing access to scholarly information resources
through telecommunications, collection development, preservation, and bibliographic control.
Recent programs include the North American Collections Inventory Project (NCIP) and the
National Register of Microform Masters (NRMM) Retrospective Conversion Project.

Office of Management Services: OMS conducts research and provides consulting, information and
training in the management of human and material resources in libraries. Major programs include
the Academic Library Program and the Systems and Procedures Exchange Center (SPEC).

Office of Scientific and Academic Publishing: Launched following the Report of the ARL Serials
Prices Project, OSAP is designed to identify and influence the forces affecting the production,
dissemination, and use of scholarly and scientific information.

Office of Research and Development Articulates the ARL research agenda through the development
and administration of grant-supported projects in all of the above program areas. Coordinates the
Visiting Program Officer program.

Coalition for Networked Information (CND: Formed by ARL, CAUSE, and EDUCOM in March 1990
to "advance scholarship and intellectual productivity" by promoting the provision of information
resources on existing and future telecommunications networks, and the linkage of research libraries
to these networks and to their respective constituencies.
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MEMBERSHIP OF THE ASSOCIATION OF RESEARCH LIBRARIES

National Libraries: Canada Institute for Scientific and Technical Information
Library of Congress
National Agricultural Library
National Library of Canada
National Library of Medicine

Special Libraries: Center for Research Libraries
Linda Hall Library
Newberry Library
Smithsonian Institution Libraries

Public Libraries: Boston Public Library
New York Public Library
New York State Library

University Libraries:

Alabama Houston Pennsylvania State
Alberta Howard Pittsburgh
Arizona Illinois, Chicago Princeton
Arizona State Illinois, Urbana Purdue
Auburn Indiana Queen's
Boston Iowa Rice
Brigham Young Iowa State Rochester
British Columbia Johns Hopkins Rutgers
Brown Kansas Saskatchewan
Calif., Berkeley Kent State South Carolina
Calif., Davis Kentucky Southern California
Calif., Irvine Laval Southern Illinois
Calif., Los Angeles Louisiana State Stanford
Calif., Riverside Manitoba SUNY Albany
Calif., San Diego Maryland SUNY Buffalo
Calif., Santa Barbara Mass. Inst. of Tech. SUNY Stony Brook
Case Western Reserve Massachusetts Syracuse
Chicago McGill Temple
Cincinnati McMaster Tennessee
Colorado Miami Texas
Colorado State Michigan Texas A&M
Columbia Michigan State Toronto
Connecticut Minnesota Tulane
Cornell Missouri Utah
Dartmouth Nebraska Vanderbilt
Delaware New Mexico Virginia
Duke New York Virginia Polytechnic Institute
Emory North Carolina Washington
Florida North Carolina State Washington State
Florida State Northwestern Washington, St. Louis
Georgetown Notre Dame Waterloo
Georgia Ohio State Wayne State
Georgia Institute of Technology Oklahoma Western Ontario
Guelph Oklahoma State Wisconsin
Harvard Oregon Yale

Hawaii Pennsylvania York
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NREN Definition and Background

The National Research and Education Network (NREN) is a key
component of the High Performance Computing and
Communications Initiative (HPCCI) of the U.S. Government,
signed into law in December, 1991. The NREN is currently a
concept with annual Government funding ($122.5 Million in
1993) and detailed plans for its implementation are still
under development. The NREN concept arose out of a vision of
connecting together supercomputing centers and research
universities to create a national networking resource for
university and government researchers. Such a resource was
deemed necessary to effectively address the Grand Challenges
(examples of Grand Challenges are the prediction of weather,
climate and global change; determination of molecular,
atomic, and nuclear structure; and understanding the
structure of biological macromolecules).

The present-day Internet has been widely viewed as the
technical basis for the evolution to the NREN. However the
current administrative practices of the Internet, and
efforts to leverage it for commercial purposes, raise
several concerns regarding Government's appropriate role
relative to private industry in network development and
deployment for broad public use. The Internet is comprised
of a number of national, regional, state, and local networks
interconnected by the "NSFnet" backbone. The NSFnet backbone
is funded by the National Science Foundation (NSF). It is
currently run by Advanced Network and Services, Inc. (ANS),
a corporation whose principal managers/directors are IBM,
MCI and MERIT. ANS runs NSFnet under a cooperative
agreement between MERIT and NSF. ANS receives direct funding
from NSF. The NSFnet backbone was recently upgraded to "T3"
(45 Mbps) speeds from its original T1 (1.5 Mbps) speeds.

The NSF recently issued a draft solicitation and obtained
public comments on its plan to "rebid" the NSFnet. The NSF
rebid plan envisions (a) a high speed backbone network
operating at hundreds of megabits per second, with its
provider receiving Government subsidies from the NSF, and
(b) a set of network access points where other
(unsubsidized) networks can interconnect to each other and
to the subsidized backbone. A final NSF solicitation is
expected in Fall, 1992.

In parallel with the above developments, discussion
surrounding the uses of the NREN has broadened considerably
from its original intent of supporting supercomputing
applications addressing the Grand Challenges. K-12 schools,
health care providers/insurers, commercial institutions,
etc., are being proposed as candidates to connect to the
NREN. Significantly, a new bill for applications research
proposes Federal funding to benefit education, health care,
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proposes Federal funding to benefit education, health care,
library access, and manufacturing. As contrasted with the
Grand Challenges, these applications areas are often
referred to as the "Grand Applications".

NREN Evolution and the NCII

At this point, it becomes imperative to distinguish between
the NREN and what will be referred to here as the existing
and evolving National Communications and Information
Infrastructure (NCII). The NCII is much broader in scope
than the NREN; NREN is a subset of the NCII (and presumably
a "leading edge" to facilitate the evolution of the NCII).
As the Internet is viewed as "today's NREN" so should the
existing commercially provided communications/ computer and
information networks be viewed at "today's NCII". For
example, in the LAN, MAN and WAN areas, today's NCII
communications technologies have evolved to serve a broad
and diverse array of customer/user connectivity
requirements. Because of application differences in terms
of required bandwidth, latency, burstiness, holding time,
meshedness, and service integration, a variety of network
solutions have emerged to effectively and efficiently serve
end-customer needs. These include end-to-end dedicated
solutions, as well as circuit-switched and packet-switched
solutions with dedicated and dial-up access. In addition,
customer solutions are configured as private (customer-owned
switching/routing equipment), public (shared carrier/VAN-
provided services), virtual private (public network with
appearance and protection of a private network), or as
hybrids. In the MAN/WAN packet area alone, X.25, TCP/IP,
Frame Relay, SMDS, and ATM technologies are considered as
viable candidates to a network decision maker. The NCII has
evolved based on free market forces in a competitive
environment driven by ways to best meet customer needs.

As one projects to the future, this networking
infrastructure must be improved and enhanced. The future
vision of the NCII is one of a universally accessible,
widely distributed network of multiple private and public
interconnected networks that will permit access to a variety
of public and private databases and transmission of voice,
text, images, video, and virtually any other format for
depicting information, to anyone at any time in any place.
The NCII will be made up of user information appliances
(computers, personal assistants, telephones, FAX machines,
video terminals, etc.), Local Area Networks (LANs), and
network interface devices; local networks and access
networks as well as numerous regional and national networks
embodying various technologies, with speeds from hundreds of
bits per second to kilobits, megabits and gigabits per
second; and vendor/user systems and databases. The NCII
will serve the diverse needs of the country, ranging from
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the supercomputer and research center needs of up to gigabit
speeds, to business user needs ranging from multiple
megabits down to kilobit speeds, and to users in homes and
schools, whose needs will typically be in the kilobit range
and occasionally reaching megabits. The most effective way
for the NCII to be structured is as a web of interconnected
and interoperable commercial networks that allow new
technologies to be implemented and market forces to respond
to user needs.

The NCII will be broadly and easily accessible through a
variety of services/technologies from virtually every home,
hospital, school, library, business, and government office
in the nation, and via wireless technologies to most other
locations in the country. The NCII, as it has and will
continue to evolve, will support users who have very
different needs and skill levels.

Making it Happen

The free market evolution of the NCII can be stimulated,
expedited, and steered in a direction best serving the
national interests. This should be the role of Government;
indeed it is the real contribution the NREN can make. The
NREN can serve as a pre-production testbed for new
technology and new applications, for computer and network
interworking, and for testing of easy-to-use customer
interfaces based on human factors engineering. As with any
testbed, once commercial technology and applications meet or
exceed those resident in the testbed, it becomes appropriate
to devise new tests to leapfrog current technology once
more.

The Government should focus its activity on the key
social/economic issues facing America today and the
associated application needs and number of impacted users
(which may range from tens of supercomputer centers to
millions of K-12 students). The applications and number of
impacted users will drive connectivity requirements and the
required product/service infrastructure. For example, in
the area of health care, two illustrative medical
applications are health care database look-up and remote
real-time consultation on medical images (X-Ray, MRI,
CSCAN). The former requires equipping most doctor's offices
(150,000 in number) with PC/modem 9.6 Kbps access; the
latter requires a lesser set of offices (maybe 50,000) with
additional specialized ISDN equipment enabling 128 Kbps
and/or 1.5 Mbps access. Again, the individual applications
drive the connectivity and product/service requirements and
most importantly the resulting economics. In each
social/economic area key applications must be identified,
selected, and prioritized, understanding the NCII
infrastructure and economic implications of such choices.
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Once such an applications-based plan is formulated, the
infrastructure requirements can be compared to the
existing /evolving commercial NCII. Where gaps exist and/or
impediments to commercial solutions exist, the Government
can examine steps to stimulate action or remove impediments.
In this model, the NREN should serve as the testbed where
new working technologies and demonstration
projects/applications can be viewed and validated by
government, industry, and the affected constituencies,
stimulating rapid adoption and transition to the commercial
sector. With such a structured, orderly, and segmented
approach, the Grand Challenges and Grand Applications
proposed for the NREN can be managed in an effective and
efficient fashion.

Public Policy Principles

The evolution of the NREN and its on-going transition to the
NCII should be governed by the following principles:

The Government should direct any funding towards the
development of critical pre-competitive technologies and
applications, with the active collaboration of multiple
industry players. Focus should be on technologies many
years away from marketplace offerings; they should not
purport to provide operational networks or systems for a
wide base of users. In order to best use its resources,
the Government should develop a set of guidelines for
determining when a given technology or application is
pre-competitive (thus qualifying for Government support)
and when it has matured sufficiently to be provided by
commercial vendors: these guidelines and subsequent pre-
competitive technology project proposals should be
subject to open public debate before they are adopted.
When subsidizing pre-competitive technologies, the
Government should spell out a plan for how it will phase
out its role as the technologies evolve and become
commercialized.

Government has a key role to play in the rapid
development of standards and interworking agreements to
interconnect multiple (potentially competing) networks.
Besides supporting standards-setting through bodies such
as CCITT (where U.S. companies are represented through
the U.S. State Department), the Government should also
encourage the formation of industry forums (such as the
Frame Relay Implementation Forum) for rapid standards-
setting.



The Government should also encourage the development of
user interface standards for access to systems,
databases, and networks, with ease-of-use for a broad
base of users as a principal consideration.

If the Government decides to target a specific user
segment (such as researchers) for NCII-related
subsidies, the subsidies should be provided directly to
the users rather than to providers. Any other mechanism
lends itself to significant marketplace distortion, and
dilutes the benefits to the target community.

The initial intent of Government sponsorship of the NREN was
to focus on development of precompetitive networking
technologies to aid corporate/government researchers and
university researchers. However, many factors in the NREN
evolution are pointing to significant expansions and
departures from this intent. Certain visions of the NREN
require it to be "all things to all people," without regard
to priority or economic tradeoffs. Other visions could
result in a skewed marketpiLwe for communications/
information services, where innovation by commercial service
providers is choked off due to their inability to compete
with Government-picked "winners." Another possibility is
that the Government would stay inextricably involved in
operating public communications networks. This concept
would be at odds with true competition in communications
services markets, which generally results in greater
innovation and ultimately benefits all users.

The aforementioned principles will ensure the ultimate
objective of creating a "level playing field" NCII where
multiple commercial providers of internetworking services
compete directly for end-users' business; and where these
competing networks are interconnected to enable end users to
obtain access to information and to communicate with one
another regardless of the specific network to which they are
connected.
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CAUSE

A. CAUSE as an organization

A.1. CAUSE is a 501(c)3 non-profit organization serving as the association for

managers and users of information technology in higher education.

B. CAUSE's nature, goals, and constituency

B.1. CAUSE members include more than 1,000 college and university

campuses and fifty corporate members, with more than 2,800 individuals

participating as member representatives.

B.2 CAUSE member representatives typically have responsibilities including

management of information technology, computing services, administrative

computing, academic computing, telecommunications and networking, and/or

management information systems.

B.3. CAUSE's mission is to enhance the administration and delivery of higher

education through effective management and use of information technology.

B.4. CAUSE's strategic priorities are:

B.4.1. to provide indispensable support to information technology

managers in their work and help them better understand the nature of

the higher education "business" they serve

B.4.2. to educate and inform senior institutional executives about the

value of their investment in information technology

B.4.3. to help others within higher education institutions benefit from

the enabling force ,..f information technology for transformation

A- 51
p- .-

1 .1_



B.4.4. to educate, influence, and collaborate with those outside higher

education, including those in the corporate and government sectors

B.5. CAUSE accomplishes its goals and objectives through professional

development programs (seminars, workshops, management institutes), an

annual national conference, extensive publications, information exchange

services, and active liaisons with organizations that share our goals and

objectives.

C. CAUSE's view of the eventual nature, services, the structure, the uses, and

the constituencies of the NREN

C.1. CAUSE believes that networking in general and the National Research

and Education Network in particular will be key elements in helping

institutions get the most from their investment in information technology and in

enabling transformation in higher education.

C.2. CAUSE has supported (and continues to support) the creation and

evolution of the NREN through participation on EDUCOM's Networking and

Telecommunications Task Force and through the founding, with F.DUCOM and

the Association of Research Libraries, of the Coalition for Networked

Information, to promote the creation of and access to information resources in

networked environments in order to enrich scholarship and to enhance

intellectual productivity.

C.3. CAUSE's perspectives on NREN policy are shared through the Coalition

for Networked Information and EDUCOM's Networking and

Telecommunications Task Force.

C.4. CAUSE believes in the eventual existence of an NREN that serves the

needs of researchers and educators for high-performance computing,

communication with colleagues, and electronic access to the world's

knowledge base of multi-media digital libraries.
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C.5. CAUSE believes that functions of researchers and educators are

enhanced and supported by effective and efficient management and

administration of education institutions; therefore CAUSE supports the

evolution of an NREN structure that allows and facilitates direct use by

administrators and managers as well as researchers and educators.

D. Suggestions and rationale for possible historical models that could be applied

to NREN development:

D.1. no suggestions offered

E. Comments on Congressional questions and ranking of importance to CAUSE

constituency:

E.1. effective mechanisms for providing operating funds for the maintenance

and use of the Network, including user fees, industry support, and continued

federal investment

E.1.1. CAUSE supports the continuation of the successful

public/private partnership that has achieved significant results in the

proliferation of Network use and availability of resources on the

Network and has significantly leveraged the federal investment by

encouraging investment by institutions, states, and commercial

organizations.

E.1.2. CAUSE supports the continued federal investment, highly

leveraged by investments of institutions, states, and commercial

organizations, in national Network infrastructure and in testbeds to

bring to fruition the technologies needed to increase Network

transmission speed enhancements. Opportunities for collaboration

between colleges and universities and commercial organizations should

be included among the testbeds.
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E.1.3. It is important to CAUSE that federal policy for the Network not

disenfranchise small colleges, community colleges, and other

institutions with limited resources. CAUSE strongly encourages and

supports the continuation and increase of federal investment in

assistance to small colleges, community colleges, and other institutions

with limited resources in connecting to the Network.

E.2. the future operation and evolution of the network

E.2.1. CAUSE believes that determinations about the future operation

and evolution of the Network should involve all those affected, including

federal agencies, institutions, state and regional networks, and others.

E.3. how commercial information service providers could be charged for access

to the Network, and how Network users could be charged for commercial

information services

E.3.1. CAUSE believes the Network should support a full range of

charge mechanisms, including but not limited to a charge per use and a

fixed charge for limited and/or unlimited use by individuals or groups of

individuals within a specified time period.

E.4. the technological feasibility of allowing commercial information service

providers to use the Network and other federally funded research networks

E.4.1. CAUSE believes that the functions of researchers, educators,

and administrators will be enhanced and supported by the ability to

communicate via the Network with colleagues in commercial

organizations.

E.4.2. CAUSE believes allowing commercial information service

providers to use the Network is necessary to ensuring the broadest

possible array of information resources available to researchers,

educators, and administrators using the Network.
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E.4.3. CAUSE believes that use of the Network by commercial service

providers and other commercial organizations must be provided in such

a way that researchers, educators, and administrators do not

experience increased cost or decreased service because of commercial

usage.

E.4.4. CAUSE believes that allowing the participation of commercial

information service providers in the Network offers an opportunity to

leverage their resources in the development and operation of the

Network.

E.4.5. CAUSE believes that use of the Network by commercial

information service providers should be technologically feasible.

E.5. how to protect the copyrights of material distributed over the Network

E.5.1. CAUSE supports resolution of the issue of copyright protection

in such as way as to promote the unimpeded creation and dissemination

of knowledge and at the same time reward the contributors of value to

these processes.

E.5.2. CAUSE supports continuation of activities within the Coalition

for Networked Information, with Task Force members representing key

stakeholders (education institutions, libraries, commercial and non-

commercial publishers, and corporate organizations), to develop

solutions to the issue of copyright protection for material distributed

over the Network.

E.6. appropriate policies to ensure the security of resources available on the

Network and to protect the privacy of users of networks

E.6.1. CAUSE supports the formulation of policies to allow varying and

selectable levels of security and privacy with minimal additional

complexity, loss of flexibility, and cost.
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The NREN: Opportunities for
College and University
Administration
by Richard P. West

While the High Performance Computing Act of 7997 was developed and supported in
the context of teaching, learning, and research, the National Research and Education
Network (NREN) will present administrative computing and communications
organizations with unprecedented opportunities to benefit from the anticipated new
levels of network capacity, connectivity, and reliability.

0 n December 9. 1992. President
George Bush signed into law the
High Performance Computing Act of
1991 (the Act). Passage of PL 102-

194 was hailed by colleges and universities na-
tionwide and culminated years of determined
lobbying efforts by higher education interests.
While full funding and governance and manage-
ment issues will require ongoing vigilance and
action, PL 102-194 recognizes and authorizes
the research and development of the National
Research and Education Network (NREN) as one
of four programmatic objectives of U.S. high
performance computing.

The funding for FY 93 NREN and related
activities, totaling S122.5 million in the Pres-
ident's budget, will be invested towards en-
hancing the existing national backbone and to-
wards the long-term goal of developing a na-
tional data communications infrastructure sup-
porting gigabit speeds. While this legislation was
developed and supported in the context of teach-
ing, learning, and research--the typical domain
of academic computing organizationsthe
NREN will present administrative computing and
communications organizations with unprec-
edented opportunities to benefit from the antici-
pated new levels of network capacity, connectiv-
ity, and reliability.

NREN status and current issues
The program elements or the Act relating to the

NREN will be coordinated by the Federal Net-
working Council (FNC) which consists of federal
agency representatives. Higher education's in-
terests, and those of other constituencies, will be
facilitated by the Federal Network Advisory
Committee which was established to promote

Current issues

collaboration among those interested in the
NREN.

The Supplement to the President's FY 1993
budget describes two components of the federal
NREN activity. First, investments will continue to
be made in existing operating federal networks
such as the NSFNET, DOE's Energy Sciences
Network. NASA's Science Internet, and other
networks supporting education and research.
This existing infrastructure, referred to as the
Interagency Interim NREN, will be expanded and
enhanced to meet the eventual goal of a gigabit
NREN. Second. funds will be invested to develop
the technology base needed to achieve at a
minimum gigabit speeds and advanced capabili-
ties in the NREN."2

While we are gratified at the success of higher
education's efforts to bring NREN funding and
development to the forefront of the nation's re-
search and education agenda. we cannot rest on
our laurels. At this writing, a number of issues will
continue to command our attention as the na-
tional networking program moves ahead.

First. it is not yet clear how much the federal
funding commitment to the NREN will be. While
the Act defines the program and authorizes fed-
eral expenditures, actual funding depends on the
federal budget process and its constraints and
competing priorities. Also, even if appropriations
total the levels anticipated in the Act, the mecha-
nisms for allocating these appropriations be-
tween (1) upgrading existing network operations.
and (2) pursuing advanced network research and
design. have not been specified. These tradeoffs
and priorities will have to be balanced among the
federal mission agencies through the FNC, but
ongoing vigilance y and input from higher edu-
cation will be required.
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Second. and pertinent to any proposed admin-
istrative use or the national network, is the issue
or acceptable commercial use or the NREN.
Currently, NSF policy restricts traffic on the
NSFNET to bona fide research and educational
purposes. Clearly, the advancement or adminis-
trative use of the national network will require
access, by college and university trading part-
ners, to the NREN.

A new era in higher education
As budgets shrink. demographics change. and

demands for accountability rise, American
higher education in general will be faced with
maior changes in the decade or the 1990s. As
colleges and universities organize to address
these changes and cnallenges, the administra-
nonas alwayswill be expected to shoulder a
disproportionately larger share of the burden.
The good news is that the trends in technology,
particularly in networking, present us with new
opportunities to -do more, with less."

The shift from paper-based and batch-ori-
ented campus operating environments to net-
work-based and cooperative-processinc-ori-
ented environments will make it possible to le-
verage the historical investments we have made
in administrative computing.

Through improvements in campus data com-
munications networks, many colleges and uni-
versities are witnessing the leverage or staff
timeas networks enhance employees' ability
to communicate easily via electronic mail, and as

Figure 1

interactive and interconnected administrative
systems reduce the redundant creation and man-
agement of institutional data.

As our networks grow more robust and our
architectures mature to take full advantage or the
client-server model or computing, we will wit-
ness greater opportunities for leverage; that is.
leverage of the campus installed base of comput-
ers, printers, storage devices, fax machines, and
others.

The bandwidth and connectivity promised by
the NREN create yet another opportunity tor
economic leverage: the leverage of information
(read: someone else's time!) and or technological
capabilities and resources nationwide.

As technological progress is made. colleges
and universities that have made strategic invest-
ments in their intra-campus network infrastruc-
tures will witness the emergence or new oppor-
tunities for sharing resources among themselves
and their business partners. Significantly, the
ultimate beneficiaries of such resource sharing
will be students and faculty who will be raced
with fleeter-of-foot and better-integrated ad-
ministrative environments.

Before proceeding, I offer a word of caution.
To date, the data nationwide suggest that the
massive American investments in computing and
communications over the past two decades have
had very little positive effect on white-collar
productivity (see Figure 1). Productivity in higher
education administration has a similarly equivo-
cal track record for the period, witnessed by the

Service Sector's Technology Paradox: IT and White-Collar Productivity
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failure of the college and university tuition price
index to remain at, or below, the American
consumer price index (CPi)

The reasons for the muted impact of informa-
tion technology (IT) on white-collar productivity
are unclear. One reason, I suggest. is that the
history of IT for the past two decades reflects a
focus centered more on technology, than on
information. While bigger and faster computers.
software, and networks are important. the ques-
tions of howor even whetherwe should use
and manage information technology must re-
main at the forefront or our thoughts, discussions.
and plans if we are to really reap the benefits
anticipated by the NREN. A robust and richly
interconnected national network for higher edu-
cation only creates the opportunities for leverag-
ing resources in the manner described. How we
exploit this opportunity will depend on our
willingness and ability to alter those attitudes and
values that form barriers to inter-institutional
cooperation and resource sharing.

The NREN and higher education administration
The administrative opportunities presented by

the national commitment to the NREN are con-
siderable and cannot be described here in ex-
haustive detail. On the level of infrastructure, the
NRENthrough improved connectivitywill
enhance the use of electronic mail. E-mail has
emerged as a key network capability and func-
tion and has direct administrative benefits by
enhancing the quality and ease of communica-
tions between and within organizations.

Universal administrative connectivity to cam-
pus networks and the NREN will enable broader
spans of managerial control by reducing the
number of othermore time consumingex-
changes between managers and staff. The en-
hanced ability of our employees to consult with
their professional peers across the country will
help develop these staff into the sophisticated
problem solvers we will need to face the 1990s.

In some cases, the need certain meetings
and for travel may be obviated through enhanced
network accessibility and directory services.
Telecommuting, which offers to mitigate certain
pressures for campus work space, parking, and
other resources, will also be fostered by the
NREN.

A high capacity network such as the NREN
will also add to the campus alternatives vis-a-vis
disaster preparedness. During the California
earthquake of 1989. campuses of the University
of California affected by the quake were able to
communicate across data communication net-
works at a time when telephone service had been
interrupted.

Additionally, expanded network capacity,
connectivity, and reliability (as well as value-
added services; will open possibilities for us to
share unused computing or storage capacity or to
share specialized production facilities such as
printing, binding, and reprographics. Such ca-
pacity could even create opportunities for live
backup sites for our key application systems.

More interestingly, perhaps, new network ca-
pacity and function will create new opportunities
for electronic data interchange (EDI). These op-
portunities are enormous and create the possibil-
ity or transforming the very nature of how col-
leges and universities are administered. For ex-
ample. the purchasing process is a particularly
onerous and costly one at most colleges and
universities owing to the strict accountabilities
imposed by trustees, regulators. auditors, and
others. This process is complicated further by the
need for a large cast of facilitators and controllers
who mediate campus purchasing activity. This
cast can typically include:

a "customer"
a departmental purchasing facilitator
a departmental accounting person
a department chair (to sign)
a dean (to sign)
a campus buyer
an equipment or property manager
a receiver
a delivery person
a campus general accounting person
a campus accounts payable person
a vendor.

This is quite a cast! Typically,, a college or
university purchase is initiated on a purchase
requisition that is sprinkled with signatures au-
thorizing the requestor to purchase the goods
specified. A central campus official conducts
product and vendor research and verifies fund
sources or grant terms and issues a purchase
order to the selected vendor. This process, as well
as those activities associated with receiving, de-
livering, and paying for goods purchased, is
mediated by forms which move slowly across the
desks or this large cast of characters.

As the national information networkemerges.
colleges and universities will be able to contract
for goods with suppliers who offer "just-in-time"
delivery capabilities through sophisticated in-
ventory control and manufacturing practices.
Purchase orders, under such agreements, can be
made. authenticated. filled, invoiced, accepted,
and paid across the NREN. Such a scenario could
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The card looks very similar to a credit card
sized calculator. Authentication is selected as an
option from our main menu. The authentication
sequence adds about 20 seconds and four steps
to the log-on process:

(1) after the user is prompted for a log-on ID.
she/he is given a "challenge," which is a seven-
digit number;

(2) the user keys the challenge into the au-
thenticator card which then displays a "re-
sponse," also a seven-digit number;

(3) the user enters the response on the termi-
nal or workstation keyboard and a restricted sub-
menu of only database subsystems is displayed:
and

(4) the customer selects the appropriate sub-
system and continues with the log-on process.

The device is easy to use and has required very
little training. The only real problem experienced
so far has been some initial quality control prob-
lems with the cards. Around 10 percent of cards
were either "dead on arrival" or failed in the first
few weeks. When the failure occurred after a card
was in the field. the customer was understand-
ably frustrated. Fortunately, this problem oc-
curred during the pilot and was addressed with
the vendor; they subsequently switched to a
different card supplier which improved the situ-
ation.

Authentication slows down the log-on pro-
cess, is an additional expense, and requires keep-
ing track of the cards. However, very few com-
plaints have been registered about the enforced
use of authentication. I believe this is due to the
active involvement of our customer community
in understanding the problem and in choosing a
solution.

Authentication alone will not be an adequate
solution for installations whose general security
requirements are more stringent than ours. How-
ever, we believe this approach addresses most of
the problem at a reasonable cost without intro-
ducing onerous restrictions on our customers. All
in all. we feel authentication is a good choice for
ASU.
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improve processing speed and accuracy tremen-
dously, while: (1) maximizing campus negotiat-
ing leverage; (2) reducing staff effort; (3) reducing
campus storehouse inventories; and (4) freeing
professional purchasing staff to concentrate their
efforts on complex and high-dollar transactions.
That's "doing more. for less" through the NREN!

The NREN will enable similar administrative
improvements across the board. In the student
services area, many onerous administrative
transactions that degrade students' impressions
or the campus will be improved through ex-
panded network access and services. Eventually,
students will be able to make application for
admission and financial aid through high schools
with NREN access. Transcripts, too, will be ex-
changed and authenticated over the NREN, as
will letters of support. Online access to class
registration and scheduling systems will also
simplify student life while reducing demands on
administrative stair. Class grades and college
transcripts will be reported. posted. and distrib-
utedpossibly certifiedover networks, in-
cluding the NREN.

The opportunities abound. Links with chemi-
cal manufacturers' databases will help central
campus administrators ensure employee access
to health and safety information. Links with
banks will help expedite campus payrolls and
other funds transfers. The administrative possi-
bilities presented by the emergence of the NREN
are limited only by our resolve to invest in the
needed technologies and by our imagination and
creativity. The creation of a robust physical net-
work will make possible the creation of inter-
organizational business networks of unprec-
edented character and scope. changing dramati-
callyand for the betterthe administrative
character of American higher education.
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COALITION FOR NETWORKED INFORMATION

Statement Regarding the Questions Pertaining to the
National Research and Education Network

to be Addressed by the 1992 Report to the US Congress
by the Office of Science and Technology Policy

of the US Office of the President

INTRODUCTION

1. This statement addresses the six questions pertaining to the development and operation of the National
Research and Education Network (NREN) that were referred to the Office of Science and Technology
Policy (OSTP), US Office of the President, by the High-Performance Computing and Communications Act
of 1991 (PL102-194) for answering in a report to the US Congress within one year of the passage of PL102-
194.

2. This statement provides a snapshot of Coalition thinking on these questions and related matters, a
snapshot that was first taken at a invitational meeting on July 28 and 29, 1992 and which was
subsequently refined at a second invitational meeting on August 23 and 24, 1992. An updated version of
this statement will be produced in light of discussions at the Coalition's Fall 1992 Task Force Meeting on
November 19 and 20, 1992.

3. This statement also constitutes the Coalition's contribution to two related deliberative process:

that begun by the US National Commission on Libraries and Information Science with an open forum
on July 20 and 21, 1992; and,

that begun by the IEEE-USA Committee cn Communications and Information Policy, the Computing
Research Association,-and the EDUCOM Networking and Telecommunications Task Force with an
invitational workshop on September 16, 17, and 18, 1992.

4. This statement follows the format specified by the IEEE-USA Committee on Communications and
Information Policy, the Computing Research Association, and the EDUCOM Networking and
Telecommunications Task Force for contributions to their invitational workshop ,an September 16, 17, and
18, 1992.

5. Additional information about this statement can be obtained from:

Paul Evan Peters
Executive Director
Coalition for Networked Information
1527 New Hampshire Avenue NW
Washington, District of Columbia 20036
Voice: 202-232-2466
Fax: 202-462-7849
Internet: paul@cni.org

NATURE, GOALS, AND CONSTITUTENCY OF ORGANIZATION

The Coalition for Networked Information was founded in March 1990 to help realize the promise of high
performance networks and computers for the advancement of scholarship and the enrichment of intellectual
productivity. The Coalition is a partnership of the Association of Research Libraries (ARL), CAUSE, and

October 5, 1992
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Statement Regarding the Questions Pertaining to the
National Research and Education Network

to be Addressed by the 1992 Report to the US Congress
by the Office of Science and Technology Policy

of the US Office of the President

F.DUCOM. ARL is dedicated to equitable access to, and effective use of, recorded knowledge in support of
teaching, research, scholarship, and community service, and CAUSE and EDUCOM are dedicated to different
aspects of the introduction, use, and management of information technology and related resources in research
and education in general and higher education in particular.

The Coalition pursues its mission with the assistance of a task force that provides a common vehicle by which
a growing number of institutions and organizations (173 at this writing, see attached Task Force Membership
List) are exploring a shared vision of how information management must change in the 1990s to meet the social
and economic opportunities and challenges of the 21st century. Members of the Coalition Task Force include,
among others, higher education institutions, publishers, network service providers, computer hardware,
software, and systems companies, library networks and organizations, and public and state libraries, a truly
diverse collaboration of stake-holders in information resource management.

VIEW OF EVENTUAL NATURE , SERVICES, STRUCTURE, USES,
AND CONSTITUENCIES OF THE NREN

1. The NREN will evolve as a networked information initiative.

The NREN will be used both as a communications medium (transporting packets constituting
electronic messages and files) and as a computational matrix (transporting packets constituting
remote, interactive computer sessions).

The communications medium represented by the NREN will generate a networked information
environment in which users of the NREN will create and utilize networked information resources
?nd services in pursuit of their research and education objectives.

2. The NREN will evolve as a system.

The NREN will develop as a complex, interoperating system of networking links, hardware,
software, standards, information resources and services, and access and support services.

A change to one component of the NREN system will propagate to the other components of the
system in ways that will need to be thoroughly analyzed and announced in advance of that change.

The NREN system will not be planned or operated as the responsibility of any single individual,
agency, institution, or organization.

Rather, the NREN system will be planned and operated on the basis of the decisions and
actions of all of the individuals, agencies, institutions, and organizations that have a stake
in its components.

October 5, 1992
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3. The NREN will create understandable and desirable options.

Access to the NREN will be provided by a wide variety of alternative, interoperating connectivity
providers which will differentiate themselves according to a number of cost, capacity, and service
criteria.

NREN information resources and services will substitute for and modernize a wide array of existing,
predominantly print-based, information resources and services.

They will also assume highly innovative, even transformational, forms that were not
possible, some nor even imaginable, using print-based technologies.

How NREN information resources and services are produced and priced, if they are priced at all,
will be an element of healthy competition among providers of those resources and services.

4. The NREN will serve a diverse population.

The NREN will play a major role in improving the quality and productivity of research and
education enterprises at all levels and in all areas of the Unites States.

The NREN will serve individuals engaged in research and education activities who are affiliated
with higher education institutions, but it will also serve individuals engaged in research and
education activities who are not affiliated with higher education institution.

Such individuals will be provided with access to the NREN by the commercial entities at
which they are employed, by the public libraries in their communities, by the primary,
secondary, and adult research and education establishments with which they are affiliated,
and by other, similar means.

The broadest and most flexible criteria will be adopted for what constitutes "research" and
"education," qualifying all activities that are reasonably said to contribute to knowledge
production, distribution, and utilization in the United States.

Equitable and affordable access to be NREN will be possible throughout the entire research and
education enterprise in the United States.

5. NREN users, resources , and services will be secure.

The constitutional rights of NREN users, particularly the rights of free speech and privacy, will be
protected.

The assets and interests of providers of NREN information resources and services will be protected.

The rights of NREN users and the assets and interests of providers of NREN information resources
and services will harmonized in a way that ensures that both ease of access and integrity and
security of resources and services are achieved.

October 5, 199:
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Princples, standards, and norms of / for responsible and commodious NREN user behavior will
emerge.

6. The NREN will operate at high levels of performance, availability, reliability, and servicability.

The NREN will achieve levels of performance that meet the requirements of ever more demanding
research and education applications of networking.

The NREN will achieve levels of availability, reliability, and servicability that meet the
requirements of the business plans of a steadily expanding community of information resource and
service providers.

The performance of the NREN will be improved in ways that do not compromise its availability,
reliability, and servicability.

The levels of performance, availability, reliability, and servicability achieved be the NREN will
always be above those achieved by the Public Telecommunications Network.

In this respect, the NREN will function as a testbed for networking technologies and
networked information resources and services ..estined for eventual incorporation into the
Public Telecommunications Network.

7. The NREN will be governed in a democratic manner.

The NREN will be governed in a way that leverages the research and education networking and
networked information efforts throughout the Federal Government.

The NREN will be governed in a way that integrates the resear,-1 and education networking and
networked information efforts of state and local governments.

The NREN will be governed in a way that serves and directly represents the research and
education networking and networked information efforts of non-governmental institutions and
organizations.

POSSIBLE HISTORICAL MODELS
THAT COULD BE APPLIED TO NREN DEVELOPMENT

1. Caution should be used in the search for and application of possible historical "models" because:

there is a tendency to be overly selective and opportunistic in the identification and application of
such models; and,

there is a very real possibility that the development of the NREN will require new approaches
that are uniquely appropriate to its arguably distinctive mission, character, and setting.

October 5, 1992

A- 66



COALITION FOR NETWORKED INFORMATION

Statement Regarding the Questions Pertaining to the
National Research and Education Network

to be Addressed by the 1992 Report to the US Congress
by the Office of Science and Technology Policy

of the US Office of the President

2. The public policy lessons, as contrasted with the social and economic lessons, offered by the
authorization, funding, construction, operation, and maintenance of the national highway system should
be fully exploited, with particular attention to:

how the national highway system is actually used;

how national highway system costs are shared across levels of government and between
governmental and non-governmental entities (including individual citizens);

how national highway system standards are written, promulgated, and enforced; and,

how inter-state and local regulatory and enforcement authorities conceive of and pursue their
respective responsibilities and jurisdictions.

3. Other historical cases that offer lessons for the development of the NREN are:

the development of the national power grid;

the development of the national natural gas distribution system;

the establishment of the Corporation for Public Broadcasting, and
Broadcasting System and the Public Satellite System; and,

the rationalization of the national telephone system as represented
1934.

the development of the Public

by the Communications Act of

COMMENTS ON CONGRESSIONAL QUESTIONS
IN RANK ORDER OF IMPORTANCE

Rank Question # Question Wording / Comments on Question

1. 1. Effective mechanisms for providing operating funds for maintenance and use of the
Network, including user fees, industry support, and continued Federal investment.

Government should be a major investor in the NREN because it can be
demonstrated that the NREN increases the returns on government investments in
research and education.

All agencies of the Federal Government should be required to use the NREN as
their research and education networking infrastructure and as their networked
information environment.

State and local governments, industry, research and education institutions of all
types, and a wide variety of other non-governmental institutions and
orga-lizations should be provided with incentives to use the NREN as their
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research and education networking infrastructure and as their networked
information environment.

Access to the NREN should be priced in ways that:

encourage experimentation and use, as volume (fixed) rather than flow
(variable) pricing strategies have to-date in the Interim Interagency
NREN and in other subnets of the Internet;

are affordable and predictable;

are responsive to the special challenges of geographic isolation; and,

ensure access by all research and education communities through
cooperative measures devised by governments in partnership with industry,
research and education institutions of all types, and a wide variety of other
non-governmental institutions and organizations.

Rank Question # Question Wording / Comments on Question

2. 2. The future operation and evolution of the Network.

The availability, reliability, and servicability of the NREN should support
both the production / mission-oriented and discretionary / task-oriented
activities and requirements of research and education communities.

The performance of the NREN should enable interactive multimedia and other
high-performance, non-print information resources and services.

The NREN should encompass all types of research and education communities
and all elements of the research and education enterprise.

The proper role, if any, of "acceptable use" policies in the operation and
evolution of the NREN should be carefully framed and addressed with
particular attention to:

concerns that information transportation and storage systems that are
sensitive to content frequently fall prey to administrative misuse and abuse;
and,

advertising and related commercial revenues have been shown to be
effective means for defraying the costs arising from the wide distribution of
research and education information.
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Rank Question # Question Wording / Comments on Question

3. 6. Appropriate policies to ensure the security of resources available on the Network and
to protect the privacy of users of networks.

Policy formulation, enforcement, and evaluation in these areas, particularly in
the early stages of NREN development, should emphasize:

discovery, review, and synthesis of experiences and findings; and,

a process that harmonizes local norms and controls with national principles
and guidelines.

The full range of policy strategies (legislation, codes, policies, practices, etc.)
should be examined and employed.

Full benefit should be derived from the broad array of existing policies and
laws (Freedom of Information Act, the Buckley amendment, the Library
Bill of Rights, privacy law, computer security law, etc.).

Privacy and confidentiality should be ensured and allowed in a manner that:

frames and addresses the felt need for some sort of anonymous access;

calls upon individuals to be accountable for their actions;

protects the security of the NREN and the integrity of its information
resources and services; and,

indemnifies against the liabilities faced by institutions and organizations
that mediate access to the NREN and its information resources and
services.

NREN security and privacy efforts should be informed by widespread concerns
about the advisability of:

pending export restrictions on encryption techniques and technologies;

pending proposals to provide poke and other national security authorities
with special telecommunications access privileges and methods; and,

the relatively undeveloped state of US data protection legislation as
compared with that of the European Community and other areas of the
world with which the US interacts via the global Internet.
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Bank Question # Ou_estion Wording / Comments on Ouestion

4. 5. How to protect the copyright of materials distributed over the Network.

Policy formuietion, enforcement, and evaluation in this area, particularly in the
early stages of NREN development, should be framed and addressed in a way
that recognizes:

copyright rr.ist serve the interests of the knowledge production,
distributio and utilization processes in society;

the variety of rewards that result from the knowledge production,
distribution, and utilization process, of which financial remuneration is but
one;

the range of measures that promote the integrity of the knowledge
production, distribution, and utilization process, of which legislation such
as copyright law is but one; and,

apply and enforce all provisions of all extant copyright law (including
provisions pertaining to "fair use").

Mw thinking about intellectual property and copyright will be stimulated by
the emergence of new forms of networked information resources and services.

This new thinking should be coordinated and integrated at the national
level by a broadly representative fact-finding and recommendation-making
body.

This body should be modelled on the National Commission on New
Technological Uses of Copyrighted Works (CONTU) that played
this role in the mid-1970s.

Bank Question # Question Wording / Comments on Question

5. 3. How commercial information services providers could be charged for access to the
Network, and how Network users could be charged for commercial information services.

Methods for charging commercial information service providers for access to the
NREN should be devised in ways that:

recognize the importance of these commercial providers and users to the
long-term value and viability of the NREN;

encourage experimentation and risk-taking by such providers so that they
might quickly assess the costs and benefits of the NREN relative to those of
other information access and delivery media;
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provide incentives for the quantification of the cost, value, price, and
mechanism variables, and their interactions, that define the economics of
networked information resources and services; and,

offer such providers affordable and predictable cost centers and levels over
the sorts of multi-year periods that are essential to long-term business
planning.

Charges assessed of commercial information service providers for access to the
NREN should to every extent possible be used to:

enable affordable and equitable access to that the NREN throughout the
research and education enterprise; and,

stimulate improvements in NREN performance, availability, reliability,
and servicability.

Market forces should determine the pricing strategies of and prices set by
commercial providers of NREN information services and resources.

Rank Question # Question Wording / Comments on Question

6. 4. The technological feasibility of allowing commercial information service providers to
use the Network and other federally funded research networks.

Technological means that allow commercial information service providers to use
the NREN should be devised in ways that:

recognize the importance of such providers to the long-term value and
viability of the NREN;

promote a rapidly expanding and healthy population of such providers on
the NREN; and,

encourage public / private and non-commercial / commercial partnerships
in the design, implementation, operation, and enhancement of the NREN.

Technological means that allow commercial information service providers to use
the NREN should not devised in ways that:

increase the complexity of the NREN to the point that its administration
by operators, users, and providers becomes burdensome;

increase the frequency and difficulty of NREN failures, major or minor;

increase the costs centers and levels experienced by non-commercial
information service providers; or,
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increase the fragmentation of user, resource, and service populations and
access pathways.

ADDITIONAL IMPORTANT QUESTIONS OR POLICY AREAS

1. How will the population served by the NREN be diversified?

The pcpulation served by the NREN must be as diverse as the population involved in the total
research and education enterprise throughout the United States.

This degree of diversity will not be achieved without a concerted, coordinated, national strategy
and plan to bring new constituencies onto the NREN.

Particular attention should be paid to prospective users involved in research and education
activities at the primary, secondary, and adult (life-long) levels.

2. How will the role of libraries, schools, and other social and public agencies be framed and addressed?

Libraries, schools, and other social and public agencies are essential for ensuring the wide and
sustained dissemination of the public goods and personal benefits that will flow to research and
education communities as a result of the development of the NREN.

A concerted, coordinated, national strategy and plan is needed to provide access to the NREN via
libraries, schools, and other social and public agencies.

3. How will the potential of the NREN to improve access to and delivery of public information be realized?

PL102-194 calls upon the NREN to be used as the primary network infrastructure and networked
information environment of the Federal government for access to and delivery of Federal
information.

A concerted, coordinated, national strategy and plan is needed for realizing this use of the NREN
and for integrating the flow of networked Federal information with networked public information
arising from the activities of state and local government.

4. How will experience with the NREN be brought to bear on Public Telecommunications Network?

The NREN will function as a testbed for networking technologies and networked information
resources and services destined for eventual incorporation i to the Public Telecommunications
Network.

A concerted, coordinated, national strategy and plan is needed for capturing and applying the
lessons of the NREN to the sorts of technologies, resources, services, and policies that will soon
comprise the ubiquitous, fully digital "national information infrastructure" that the Public
Telecommunications Network is rapidly becoming.
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5. How will progress on the NREN be evaluated on an ongoing basis?

The 1992 OSTP NREN report should be the first step in an annual, if not more frequent, process of
policy formulation and review.

A concerted, coordinated, national strategy and plan is needed to recognize, frame, and address
questions and concerns pertaining to the NREN as they arise from the participants and
stakeholders in its operation and evolution.
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The mission of the Coalition for Networked Information is to promote the creation of and access to
information resources in networked environments in order to enrich scholarship and to enhance intellectual
productivity.

The Coalition pursues its mission by seeking to realize the information distribution and access potential of
existing and proposed high performance computers and networks that support the research and education
activities of a wide variety of institutions and organizations.

The Coalition accomplishes this realization by undertaking activities, on its own and in partnership with
others, that formulate, promulgate, evaluate, and promote policies and protocols that enable powerful,
flexible, and universal access to networked information resources.

The Coalition directs the combined intellectual, technological, professional, and financial resources of its
members according to a shared vision of how the nature of information management is changing and will
continue to change through the end of the 20th Century and into the beginning of the 21st.

Goals and Objectives

To inspire, by promulgating vision statements that (a) project the future characteristics and capabilities of
high performance computers and advanced networks, and (b) analyze those characteristics and capabilities
in terms of their likely impacts, both positive and negative, on research and education communication.

To inform, by identifying, endorsing, supporting, and coordinating projects that (a) are collaborative, (b)
seek to advance the understanding of or the state-of-the-art relative to the vision statements, (c) recognize
the need for open architectures and standards, and (d) fully disclose their objectives, methods, and findings.

To influence, by advocating principles, guidelines, and positions that address the behavioral, social,
cultural, and economic processes and structures that both enable and constrain the use of high performance
computers and advanced networks as infrastructures for research and educational communication.

To integrate, by providing opportunities for senior administrators of libraries and senior administrators of
information technologies in higher education institutions to work with comparable adrrunistrators from
other institutions and organizations in a common enterprise directed toward a shared future.
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PROGRAM STRATEGY

Thematic Strategy

Incentives and disincentives in research and education communication

The Coalition strives to elucidate the complex system of incentives and disincentives that both enables and
constrains existing research and education communication processes. It also strives to analyze this system
and to investigate alternative systems that foster the creation of and access to networked information re-
sources.

Architectures of and infrastructures for networked information services

The Coalition strives to conceptualize architectures and infrastructures that model and support cost-effec-
tive interoperation of distributed digital libraries which house rich collections of research and education
information. It also strives to facilitate the realization of these architectures and the implementation of
these infrastructures.

Information exchange among projects seeking to advance the state of the art

The Coalition strives to organize information about experiments and demonstration projects that progress
the state of the art in the application of advanced networks and high performance computers to research
and education communication processes. It focuses on efforts undertaken by its members but also monitors ef-
forts undertaken by other institutions and organizations.

Environments for testing and evaluating service and product innovations

The Coalition strives to orchestrate the identification and management of suitable testing and evaluation
environments for service and product innovations that are ready to be subjected to the rigors of field condi-
tions. It also strives to establish effective working relationships with change agents and risk takers who
research, develop, and promote such service and product innovations.

Codes, policies, and practices that clarify rights and duties

The Coalition strives to represent the interests of authors, readers, and intermediaries who seek full and
equitable participation in research and education communication processes that depend upon networked in-
formation. It also strives to promote norms of responsible and ethical behavior that ensure the greatest pos-
sible social utility of networked information.

Professional and user education for effective access to and management of networked information

The Coalition strives to identify, categorize, and develop the broad range of new skills that are essential to
effective access to and management of networked information. It also strives to design and promote training
opportunities that are appropriate to user as well as professional communities at its member institutions
and organizations.
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PROGRAM STRATEGY

Organizational Strategy

The Association of Research Libraries CARL), CAUSE, and EDUCOM comprise the Coalition which func-
tions as an activity of ARL that takes direction from CAUSE and EDUCOM through their chief executives.

The Coalition carries out its work through a Task Force of institutions and organizations that pay its as-
sessed dues, actively engage in its program of work, and are governed by its leadership.

The Coalition Task Force is composed of the senior administrator of libraries and the senior administrator
of information technologies of higher education member institutions and comparable leaders and officers
from other member institutions and organizations.

The positions assumed and activities undertaken by the Coalition and its Task Force are coordinated by a
nine person Steering Committee appointed by the chief executives of ARL, CAUSE, and EDUCOM with
each executive naming three members.

The Steering Committee charges and forms Working Groups to focus the attention of the Task Force in gener-
al areas or on specific tasks in which collaborative thought, planning, and action are necessary to pursue
the mission of the Coalition or to achieve one or more of its goals and objectives.

The Task Force meets for two days and an evening each March in order to establish the general terms of ref-
erence for its program and budget and for two days and an evening each November to advance progress on
specific tasks and to update information on specific projects.

Investment Strategy

A secretariat directs the affairs of the Coalition by (a) articulating and advocating its mission, goals and
objectives, (b) orCiestrating its planning and consensus building, and (c) managing and representing its pro-
gram and assets.

A networked information server enables the Coalition to pursue its mission and to manage its program in a
manner that is consistent with the vision that inspires its members and to provide access to the products and
services that result from its activities. The Coalition relies upon the publications of ARL, CAUSE, and
EDUCOM, among others, to disseminate information about its plans and activities in printed form.

Facility, meal, and refreshment expenses that result from meetings of the Coalition Steering Committee,
Task Force, and Working Groups, as well as from other Coalition meetings and activities, are recovered from
member dues and sponsor contributions rather than from registration fees. Travel and housing expenses that
result from such meetings are generally covered by the member institution or organization with which a
given individual is associated.

Travel and housing expenses of experts and other parties invited to Coalition meetings and activities, in
those cases in which such support is necessary to secure the participation of a key individual, are also re-
covered from member dues and sponsor contributions. Honoraria are sometimes provided to those invited ex-
perts and other parties who are not associated with a member institution or organization and who make
significant contributions of time and effort.
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National Networking 4-2

THE FOURS GES

RESEARCH AND EDUCATION
By Stephen C . Hall

THE PROPONENTS OF

THE NREN NEED TO DEFINE

THE NETWORK AND ITS SERVICES,

SPECIFY ITS AIMS, AND PLAN FOR

ALL ASPECTS OF ITS DEVELOP-

MENT AND DEPLOYMENT

EDUCOM
IC L'Ietr

As director of the Office for Information
Technology at Harvard University, Stephen C
Hall is responsible for the university's central

1/7 services. Previously. be was responsible
for running the Lexington office consulting
operations for Nolan. Norton and Company.

Hall began his professional career in infornsa-
lion technology at IBM Corporation. where be

held various consulting, marketing and
engineering positions. He graduated from

Tufts University in 1966 with a Bachelor
of Science degree in matbensatics.

ithin a vearafter Alexander
Graham Bell patented the
telephone in 1876. the
Ilarvard Telegraphy Sc ci-
ety offered new telephone
SerViC I() SUICICMS for SI()
a vele .Theiradvenisement
in the Haman/ Cinismi
said that anyone \Oh,
wished to remain an old
fogey- could keep his
ielegraph key, which had

been supplied by the society. The HaNard Telegraphy
Society is now the Harvard Computer Society. Thu Office
for Information Technology. a pan of Harvard's administra-
tion, manages student telephone service. which now
includes many advanced features that would astound those
earlier student entrepreneurs.

It was not until a hundred years after Bell's invention that
we could boast of having a nation ride and even world-
wide telephone (dial anyone anywhere) network. It took
a hundred ye:,rs for telephone technology to he made
available at e' cry home and on (WW1 desk. Only recently,
with the lower price of voice mail and fax equipment. has
the network become generally used for voice interactive
tr.iffic- and facsimile images. While the vision for an
integrated voice, image. and data network is intriguing, the
path for developing more robust data networking is not so
obvious.

In the nearly fifty years since the first computer was used
for research at Harvard University, computer networks and
electronic- mail have become popular in colleges and
universities. Networking began when the U.S. government
started the ARPANET for research in the late 1960s. During
the 1970s, BITNETnow CRENwas formed. ARPANET
has evolved into DRI (Defense Research Internet ). The
national backbones of other federal agencies, NSFNET,
CSnet. NSI, and CREN are now interconnected ar.d called

* Reproduced with permission from EDUCOM Review
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National Networking

THE FOUR STAGES

RESEARCH AND EDUCATION
By Stephen C. Hall

THE PROPONENTS OF

THE NREN NEED TO DEFINE

THE NETWORK AND ITS SERVICES,

SPECIFY ITS AIMS, AND PLAN FOR

ALL ASPECTS OF ITS DEVELOP-

MENT AND DEPLOYMENT

EDUCOM
rculen

As director of the Office for Information
Technology at Harvard University. Stephen G
Hall is responsible for the university's central

Ill-services. Previously, be was responsible
for running the Lexington office consulting
operations for Nolan, Norton and Company.

Hall began his professional career in informa-
tion technology at IBM Corporation. where be

held various consulting. marketing and
engineering positions. He graduated from

Tuffs University in 1966 with a Bachelor
of Science degree in mathentalks.

ithin a yearafter Alexander
(.;raham Bell patented the
telephone in 1876. the
1Iarvard Telegraphy Soci-
ety offered new telephone
service to students for 51(1
a year. Their advertisement
in the Hamm/ Crimson
said that anyone who
v shed to remain an old
loge).- could keep his
telegraph key. which had

been supplied by the society. The Harvard Telegraphy
Society is now the Harvard Computer Society. The Office
for Information Technolo,. a part of Harvard's administra-
tion, manages student telephone service, which now
includes many advanced features that would astound those
earlier student entrepreneurs.

It was not until a hundred years after Bell's invention that
we could boast of having a nationwide and even world-
wide telephone (dial anyone anywhere) network. It took
a hundred years for telephone technology to he made
available at every home and on every desk. Only recently.
with the lower price of voice mail and fax equipment. has
the network hecome generally used for voice interactive
traffic and facsimile images. While the vision for an
integrated voice, image, and data network is intriguing, the
path for developing more robust data networking is not so
obvious.

In the nearly fifty years since the first computer was used
For research at Harvard University. computer networks and
electronic mail have become popular in colleges and
universities. Networking began when the U.S. government
started the ARPANET for research in the late 1960s. During
the 1970s. BITNET ---now CRENwas formed. ARPANET
has evolved into DR1 (Defense Research Internet ). The
national backbones of other federal agencies. NSFNET.
anet. NS1, and CREN are now interconnected and called

* Reproduced with permission from EDUCOM Review
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work resources. Today the NREN backl)ones include DM.
NASA Science Network. Energy Sciences Internet. and NSF
Network. Theme networks serve the long-distance and
high-bandwidth needs of the individual.

The scope of NREN services includes the production.
development, planning, architecture, and standards for
developing and deploying the network. It also includes
certain services necessary to ensure that the individual can
use the network, including directories, user assistance, and
network operations and control services. For ease in
planning for network growth and managing its structure
and services, NREN should not include everything originally
included in the High-Peribmiance Computing Act (e.g.,
supercomputer service or shared software libraries). Al-
though such services are very critical higher education
nerds, the communities of interest become smaller in each
ease and should not be linked to the NREN for the sake of
strategy, funding. or governance.

NNW: Mem
The mission of an information infrastructure is simply to
allow people to use their information technologies to
communicate. Since the advent of the computer. all media
taking digital form and digital information are now becoming

4 -3

the common language for people worldwide. Software
must In: much better developed to allow easy translOnna-
tion or interchange of intOmettion from one medium to
another, and it must go even further to translate from one
langulge to another. These developments will come in
time, however. The notion of the "mllalximtory" suggested
by William Wulf of the NSF envisions communication
among people working in all fields and disciplines. It also
suggests the necessity of an open architecture available to
all academic fields. The collaboratory will mean more rapid
development in fields that thus far have neat had the benefit
of information technology services. In the near future,
while we will not achieve the -Star Trek' promise of "Beam
me up, Scotty," we will be able to change information from
one form to another and beam it from one side of the world
to the other nearly instantaneously. Scholars working on
the same subject matter and materials will use the network
and colluIxtratory to compress time and space differences.

TIE Sums ilse.

After the invention of a technology, many years may pass
before a market develops for it, and the rate of absorption
or adoption of that technology and its related services
depends on many different factors. The acceptance of a
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FiGuRE 1 Based on Nolan's and Gibson 's "Four Surges of EDP Growth ": Harvard Business Review, 1974.
Jan.-Feb., p. 76.
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THE DEFINITION OF THE NREN MUST EVENTUALLY

EXPAND TO INCLUDE INTERACTION WITH COMMERCIAL, FOR-PROFIT

NETWORKS AND NETWORK RESOURCES

new technology follows an S-shaped learning curve. Al-
though data networking is well enough established that we
see it as a part of the cotnmon fabric or information
infrastnicture. it is still in its early stages.

Richard L. Nolan and Cyrus F. Gibson have described a
teaming olive for the absorption of infonnation technol-
ogy into an organization. They found that all information
technology expenditures followed a learning curve. In
addition. they said that learning could he tracked as a
function of the applications or uses of the technology. the
demand by users for the technology, the infiwmation
technology resources themselves, and the management or
other structures employed to ensure that it all worked. This
theory has been used repeatedly over the past two decades
to help understand and evaluate how organizations and
other, larger comtnunities of interest are adapting tech-
nologies.

Gummi Comma=
In the past two decades. we have experienced the stars -up
of cktta networking. With the exponential growth during
the past two years, we can conclude that the network Iws
nu wed in Hil Stage I, or sum-up. to St age I I. or rapid growth.h.
Figure I shows the application of the stages framework to
the NREN. 11u x -axis shows the time divided into four
stages: I. initiation: II, growth: III. consolidation: and IV,
maturity. The y-axis could be cintwn Ixtsed on any familiar
metric for those who are responsible for networks and their
management. It could. ffir example, chart the participating
orga n ixat ions' COM of or total expenditures fin- networking.
the number of users, or the amount of traffic. It could depict
the cumulative value of the network over time, or it could
chart the fixal numbers of institutional members in the
netwo wk.

Now that networking is possible and available through
small co unputers,11 w cotintinity's netwo eking demand has
begun to grow very rapidly in all fields and academic
disciplines. The recent 25-percent-per-month growth in
traffic suggests that we have passed the elbow in the
learning curve and are now in the rx:riocl of very rapid
gniwth.

The network came on the scene twenty years after the
introduction of the computer. Mier the microcomputer
took hold. another fifteen years passed I wfore the netwtwk
grew exponentially. Thus it appears that the market has
now absorbed the basic technologies. consumers have
learned enough to put these teelmiilogies to gi x Ni use. and
the infrastructure I has begun to emerge and provide reliable
oetwork service for a worldwide community.

NNE Quaimunnz
The stages of growth of the NREN can be described
according to Nolan's and Gibson's four stages of growth
theory, and the same framework can describe the factors
contributing to the growth and management (Oche network.
The assumption is that the NREN will grow from existing
networks. that it will he used for production applications.
that it will he open to new technologies and new users, and
that it will remain transparent in its telecommunication.s
protocols. Because the users and sponsors will want to
maintain the network's continued reliability and relatively
smooth growth. they will want to make certain that the
tech nc >logy and its cc)ntiguration keep ahead of the demands.

Figure 2(k-scribes. in condensed form, the NREN growth
characteristics. Stage Iinitiationis characterized by the
technologies of the networks then available--ARPANET.
BITNET. CSnet, and so on. The current stage. which is Stage
IIgrowthapplies to the fourteen regional networks.
NSFNE.T, the national backlxme networks, the NSFNET/
Merit Network Operation Center. and the many state and
local networks that participate in the NREN. In the future
Stage II I. which I predict will start sometime after the year
2(x00. we might expect a tx.-riod of reduced or controlled
growth. By then we will have a worldwide research and
education network still offered as a proprietary utility for
the communities of interest in higher education research.
Finally, we can envision Stage IV--maturityas a public
network in which the information infrastructure fbr research
and education is simply one comix)nent. I predict that we
will net reach that period for some twenty-five years.
Perhaps Stage IV will not come even that quickly, given the
developments that must first take place.

The stages-of-gn)wth theory holds that those who are
orchestrating the introduction of the technology must
understand the current stage of growth and the relevant or
critical factors and that they must agree on a strategy for an
orderly transition frnn one stage to the next. In addition,
it seems to me that we cannot allow any growth factor to
get too far ow of balance with the others or else we might
risk this new infrastructure being torn apart in the pnwess.
Let us examine each of the factors that we must Ixdance as
the NREN grows.

filINCES

In the initial phase of the NREN (Stage I ), a sponsor funded
each of tlw networks to) enable early adapters to become
easily Inv( )Ivt.%1 witb(>tn substantial institutioital L1)11111)0-
ment. Some twenty years later. as institutions have had to)
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take over funding. strategic considerations have entered
the picture. The New England Academic and Research
Network ( N EA lino 1 model, in which funding is devoted to
strategic and operating concerns. appears predominant.
Strategically. NSF and the srxmm wing agenci,:s are stipporting
the development of advanced technologies to carry future
traffic and are encouraging continued use of the backbone
by funding the regional network interface to ih national
hackl x me. Otlerat ionally, NSF is adso suprx ing smallestIlest
or most remote institutions that want to join the network.
This strategy provides funds for the interested institution
for two to three years, a period long enough kr the
institution to learn how to use the network. become
committed, and figure out how to justify the pn xluct ion use
of the network on an annual basis, independent of outside
funding.

As we enter the control stage in the next century. I

lx:lieve that the proprietary network utility for higher
education research will come under some form of rules or
regulations to ensure the fairness of rates for all the
participants. Later, in a mature period. sometime after the
public utilities have become deregulated. I predict that
rep,ulations will he lifted from this utility infrastructure
industry, as has happened with other industries. notably
transportation. In this mature period. Stage IV. the NREN
will exist in a free market.

4-5
Amman
According uI the Nolan and Giltson tocidel, learning is a
h Inchon (tithe available:Intik:alums in any use of inf.( tnna-

m technology. and applic:itions have piobahly contrib-
uted the most to the growth and use ()NM' network. !hiring
Stage linitiation-41.te applications were experimental. A
series of hasic applications has evolved I rom laN CN-
riences, text mail or electronic null being the most common
ones today. Other basic applications include the ability to
remotely log on to someone eke's computer at a dillerent
location and to transfer files of information from one
computer to another.

In addition, network services are becoming available.
such as a form of directory assistance, security measures.
and other services to keep the network functioning. by the
end of the 1990s and the end of Stage IIrapid grow h--
we should begin to see many hmns of personalized
inlOrmation distribution or personalized publishing. Infor-
mation transmitted from one place to another will not only
Ix published in finished fonu lbr the recipient but also) Ix
supplied in the medium prefem:d by the individual. on
demand. Recent announcements by Xerox and Canon lead
us to believe that we are beginning this period of applica-
tions. Light-lens xerography will gradually he replaced by
all-digital scanning, storing. and printing. Voice, video,
text. image, and all forms of inlOrmat km can now he shored
digitally and captured and transmitted in a way that best fits
the needs of the individual. The Coalition lOr Networked

NREN Cm= Comm FACT=

STAGE.

D mat umos I. INMATIcm. II. GiRIrirni III. Co'-ntc )1. IV. MAittimy

NREN Gam-Tit
S1 ART-I :I.

ARPANFf.
NRF.N,

RoacWAIS.
WV7RE N
PRIVATIZEI)

-Prism" Nix", c )11K
I NFRANTRI 'I 711 'RI%

IARACTEXISMCN 111TNET. ANI ANt) Ihutrtv MIN

CSNI-71. STATE. NI711VORKS

FINANCT. Ft 'NI WI) SI *In41117.11) 1'1mA-writ PRIVATIZED ( )14

Untrry

A Proc./mii% TRIM. TRA:NNIN IRT/-NIA11/ WREN
REM n 'RAY. Si !AWING 1:.--/t111 HA

9.61:1561: T 1 IT3 GIGARIT STAR TREK
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PROJE(T )11/4NOIM A Arrocoos
Unurt SERVICEN

USER. Fra l'IONEEIAN AS: \\ WREN Piatu(: GENERAL. PI

EARLY Atxx,riat%

FIGURE 2.
Based on Nolan S and Gilson S -Four Stages cf EDP Gmnib-: Harvard Business Review, 7974.
Jan.-Feb.. p. 76.
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Information has focused on stimulating these scholarly
uses of information technology, and we should expect to
see many more examples in the next kw years. However.
it will take several years before the software and in-
frastructure will permit fully distributed and customized
printing or publishing. Transmission of digitally captured
and preserved documents will come first. While we can
envision ordering and distributing copyrighted intima-
tion over the network, the laws and other distribution
mechanisms will need time to catch up. When that hap-
pens. an industry of network-based information suppliers
and distributors will grow up. It will probably take many
years before the NREN has a fully functional interface to
outside information suppliers, to personalized communi-
cations, to demand printing, and to personalized publishing
suppliers.

In the mature environment, we can expect that the
individual at home or in the office will be able to interact
with others anyplace. using any medium, and will be able
to address an audience of one :limas( as easily as a group
of t housa nds. A ck xim.sa yer might say this use of technology
will take the fun out of being a person because it would
tend to e;iminate the need for meetings. conlerences, and
other reasons for people to get together. I believe that
people will always find reasons to meet. Technology will
simply provide for more thorough preparation and more
substantive results in both personal and professional
encounters.

Ram=
In the early phases of Stage I growth the maximum
available bandwidth on the networks was 9.6 thousand bits
per second. While this level of service is still popular. the
larger institutions and communication hubs are moving
from TI to T3 service, that is. from a current maximum of
1.5 million hits per second to 45 million bits per second. By
the end of this decade, a reasonable garl would he TI. or
I.5 million bits per second service for most members of the
NREN. For this level of service, we expect twisted pairs of
copper wires will be able to carry voice. video, and data
messages for a high percentage of needed applications.

While we expect to be researching gigabit speed. fast-
packet switching during this period, it will not he the
standard kr the NREN throughout the nation. By the next
century and during Stage III, the amtrol phase, when we
would expect fiber-optic communications to be widely
deployed. gigabit transmis.sions vit mid he nxxnirally
justilicd for most panicipating large institutions and tor
homes in monmolitan areas.

liy ,ue mature phaseStage IVfiber-optic, satellite
oimmunication, and wireless Irniadhand communication
technology will take inlimmation to people anywhere at
any time and then would be available to translikm the
harriers of time and space and bring inlimnation to
wherever it is needed, on demanda close approximation
of the ''Star Trek- ixtradigm.

Mommemar

During the scan -up stage, development activities were
entrepreneurial and run like "skunkworks." At present,
during the stage of rapid growth, NREN participants are
engaged in a joint marketing effort to get more participation
and to see that the network reaches the whole community.
Practical hurdles still stand in the way of affordable service
lir all in the higher education and research community
who want it. It will take a long time before most institur.ons
of learning and researchfrom kindergarten through
postgraduate and continuing education, to profit and
nonprofit research laboratorieswill participate in the
NREN. Only then will we move from the current marketing
stage to developing the required management structure for
the NREN -production utility- type of service. This broad
community will require the same simple access and ease of
use that it enjoys with the telephone. Finally, in the mature
phase, management of the NREN should resemble that of
a public utility structure, managing essential and value-
added services for the public from end to end.

Rif
As in all the other factors of growth, we would expect to
see continuing change and growth in the user community.
In the initiation period, users came from a few special
interest groups and were generally scientists comfortable in
the use of inforniation technology to help them do their
tasks. Now. in the period of rapid growth, we are still
dealing with a community of pioneers, early settlers, and
early adapters of this technology, hut they have been joined
by a much larger higher education and research commu-
nity for whom computers and networks constitute a new
set of tools

In primary and secondary schools today, relatively fear
networked uses of information technology exist. Not
before several generations of students have grown up and
taken their places in the work force can we expect a general
demand fir NREN services as ran of a worldwide public
utility, and not until sometime after that can we expect all
skilled workers to depend on this technology to do their
jobs. It will take many decades for this infrastructure to
reach a mature state.

STUMM ma Mel
The individual's view of NREN from the desktop and the
information infrastructure is depicted in Figure 3. It shows
the three basic elements for which a strategy is needed, that
is. tools and access from the desktop, a simple network to
allow communication and sharing of infnnation, and
network-based information services and resources avail-
able over the network hut not necessarily thought of as part
of the network. These resources might include infonnatkm
kept at the personal, local. campus, regional, national, or
international level.

-MC access technology needs a great deal of attention
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and support at the local and campus levels. The strategy for
higher education must include supportirig the collection of
the most popular technologies: Apple Macintosh, IBM PC,
and UNIX workstations. While the network is depicted as
a single line and might he thought of as providing a single
integrated dial tone in the future. its CUse of use exists only
for voice today. The goal is to make the network available
for connections and to transmit information in any me-
dium.

Network-based services. which can he provided in
different places and by different groups and organizations.
should be considered apart from the network itself. Such
network-based resources provide special services for groups
or markets of special communities of interest around the
world. The network responsibility, however, is simply to
ensure access to these services.

In this period of rapid growth for the network. institu-
tions of higher education must form coalitions and take
appropriate initiatives to make sure that the network
continues to he built. Supper and funds must be found to
enable all institutions, K through 12. higher education at all
levels, and corporate laboratories to participate in this
networking activity. Simultaneously. we must avoid the
risk of counterimplementation, as suggested by Peter Keen.
formerly of the Sloan School of Management at MIT. That
is. we must avoid piling too many gixxl ideas on top of one
that is working, thus loading it down and causing the
structure to break. NREN initiatives must focus or. the
network exclusively, allowing other network-based re-
sources and communities of interest to develop and deploy
services and resources to he shared over the network.
These C her specialized and sharable information resources
should he funded and structured separately and not be
included in the plans. funding, and governance of the
network itself. During this growth stage, federal legislation
must differentiate the NREN network. focus on stimulating
its growth and development, and try not to regulate it like
other forms of information infrasinature such as how the
telephone is regulated today.

fiaBmwei

The NREN is becoming a global resource, serving the mxxl
not only of higher education and research but of all
constituencies. Ikvause of its importance. the network
must eventually be managed as a public utility. Right now
it should be encouraged through many forms of funding to
stimulate its growth and use. The single most important
common goal is to help all research and higher education
inst Rut km.s join WREN as sc xm as possible. We should allow
and encourage R&D tax credits for the profit-making
institutions that develop ways of offering services through
the network to stimulate the development of knowledge
and the growth of an inlOrmation economy in the United
Stabis.

We should not institute a usage charge for network
traffic until Stage III. probably not before the next decade.
Instituting any practice of charging for utilization now
would prematurely stunt the growth of the NREN and its
stimulation of our information economy. Public policy has
necessarily lagged behind the rapid growth of networks.
New laws and policies should not be based on the early
experiences of this data network alone or on those of the
telecommunications industry as a whole. Existing public
policy and law tend to inhibit the development of this
network and the assoiated information economy. As an
example. Ixah the telecommunications industry competi-
tive environment and the tax laws have encouraged
development and investment in a vast filer -optic network.
which is now built, insta lled. and available for use. How-
ever, regulated tariff rates are so high that much of the fiber
remains unused.

Although the practice of conserving utilization once
made gixxi economic sense. our technology. competition.
and the world information economy are developing in such
a way that we can no longer afford this practice. This -dark-
fiber is essentially a lost opportunity, a perishable R&D
resource. We need to lower tariffs for research and higher
education, to find ways to use (i.e., to -light-3 some more
of this dark fiber, and to encourage the development of the
WREN. The R&D and education users should pay only the
marginal costs and thus allow the scientific. technical. and
scholarly community to develop new applications and
information uses, many of which would lead to new
information pniducts services, and greater economic
growth.

These issues Of public policy and regulation lead to only
a few of the many management questions that we must
answer in our effirt to lead the development of the WREN.
We must collectively define the NREN networ vision and
clarify the funding, applications, resources, and manage-
ment and user responsibilities to maintain the NREN's
hvalth so that it grows and thrives. The Nolan stages
framework is a useful ax)1 to help identify and resolve the
NREN leadership issues we face.

To keep up-to-date. all scholars and knowledge workers
increasingly need to gain access to the network. This
growing scholarly exchange has repercussions in the larger
society and marketplace. New knowledge leads to inven-
tions, and new inventions lead to new products. The
existence of a healthy, growing NREN network is the most
fundamental component of an emerging information in-
frastructure and will accelerate the whole process of
knowledge devekmment and stimulate the growth of
research. education, and an information economy in the
United States and around the world.
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A BIMONTHLY NEWSLETTER OF RESEARCH LIBRARY ISSUES AND ACTIONS
Current Issues

NREN ISSUES: FUNDING, EQUITY INNOVATION
by Richard P. West, Chair, Coalition for Naniorked Information

There is much to be pleased with on the national
data networking scene. The National Research and
Education Network (NREN) concept and vision
are so widely understood and discussed that much
of our baseline institutional technology and
information resource planning is already predi-
cated on its existence. Recent Congressional and
executive branch debates over implementation
topics such as fees, the topology of the physical
network, and the Federal agency to be assigned
operational responsibility for the NREN attest
further to the NREN's widespread conceptual
acceptance.

The NREN discussions reflect the excitement of
creation, initiative, and leadership. The metaphors
used to describe the NREN are colored with
reference to newness, progress, and innovation.
The introduction of this technology and its associ-
ated capabilities create opportunities that we can
only begin to imagine. Some of us are even
audacious enough to suggest that we are in the
midst of revolutionizing the basic way we commu-
nicate information moving from the creation,
storage, and dissemination of information in
printed form to electronic form.

There is no one obvious event that will be the
watershed for this change. Rather, throughout the
early 19905 our community will have to track and
influence a number of processes that point in this
general direction. The many individual changes
that will unfold over the next few years will be
mostly evolutionary ones, and it is essential that
our community continue to take every opportunity
to participate in the evolving national networking
scene.

There are three core networking issues that our
community should be addressing over the long
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run, regardless of the parade of issues that appear
on and disappear from the contemporary scene:
How should the network be funded and governed?
How can we stimulate and manage both techno-
logical and public service innovation? How do we
assure equitable access? These issues are familiar
ones to librarians and managers of technology. In
fact, we now recognize collectively that the same
set of issues that define the networking challenge
define as well the challenge of making information
resources and services available on the network.
Another issue that is often discussed, particularly
so recently, is the physical "topology" (make-up)
of the NREN. This is not a core issue requiring
concerted attention over the long run, but it has
assumed near-term importance because the next
steps in the NREN's implementation will see major
changes in this aspect of the network.

Our responsibility with respect to these policy
issues is really two-fold. First, as the members of
the higher education community responsible for
providing networked information in the name of
advancing scholarship, we should ask ourselves
whether we are participating successfully in the
framing and addressing of these policy issues.
Equally important, we need to ask ourselves
whether we are helping to shape the framing and
addressing of these policy issues in ways that will
achieve results consistent with the values and
missions of the institutions that we serve. The
answer is certainly a resounding "yes," but we
need to take care to keep the scope of our delibera-
tions and debates regarding the network and the
information on the network concentrated on the
core policy issues. I would like to share my views
on the "physical topology" issue in the interest of
promoting just this concentration.
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information. Try as we may, we cannot envisage how
that system will work ten years from now because it will
evolve in ways that we cannot predict. As in the past, the
future information technology environment will be
shaped and influenced by decisions made in the private
and public sector. How these policy decisions will be
implemented as technology changes is impossible to
predict at this moment

Despite our inability to forecast the future, we must
continue to discuss the Nation's agenda in this key area.
Our policy discussions about the system of information
resource delivery must focus on funding, equity, and
innovation, rather than be distracted by topological ..

discussions on how we may be currently implementing
the NREN. In that spirit, I suggest that the establishment
and participation of ANS advances the NREN agenda
and our progress significantly because it provides a
viable, new option for realizing the physical topology of
the NREN. It is up to us to make sure that this option
adds true value to the national networking scene. Keep-
ing our focus on the issues of funding and governance,
equity, and innovation is the best way to ensure that

FOREIGN ACQUISMONS AND
THE NATIONAL INTEREST
by Jeffery J. Gardner, Director,
ARL Office of Research and Development
American research libraries are facing a major challenge
to their historic mission of providing research materials
in support of research and development essential to the
national interest Changes in the global economy,
developments in international publishing, and research
libraries' reduced resources have conspired to place the
country's leadership in research and development and
graduate education at risk. While the challenge affects all
disciplines, it is particularly obvious and threatening in
the area of access to foreign research materials.

American libraries' collections of foreign materials are
indisputably the finest in the world-in many cases richer
and more comprehensive than those found in the librar-
ies of the originating countries. Our capacity for provid-
ing bibliographic access and preserving these materials is
unmatched, and our historic commitment to making the
material available to the nation's scholars has contributed
directly to our leadership in international education and
research. However, at a time when foreign published
materials represent a greater proportion of the world's
publishing output, when the interdependence of nations
and their economies is increasing, and when the ability of
America to compete effectively in the global economy is
in question, our ability to maintain our historic foreign
collections strengths has been seriously eroded.

Several factors contribute to the problem. The impor-
tance of humanities and social science research focused
on foreign cultures is increasing as national boundaries
become less significant in the commercial and technologi-

cal arenas. Foreign monographs in the humanities, arts,
and social sciences are proliferating and their prices
rising dramatically. Publishing in East Europe is under-
going major change, including likely increased output,
and already apparent increased costs as historic exchange
agreements are supplanted by direct sales. And the
decline of the dollar, which the Council of National
Resource Centers estimates has resulted in a forty- to
fifty-percent decrease in acquisitions of foreign materials
over the last three to four years, exacerbates the problem
for research libraries that face budget increases in the 0%
to 5% range.

The importance of addressing the foreign and interna-
tional studies needs of the nation go well beyond satis-
fying the needs of individual scholars. Government and
business leaders publicly recognize the need for increas-
ed investment in the country's capacity to compete and
participate in the global economy. Educational leaders
are, once again, actively promoting the development of
stronger foreign language programs in colleges and
universities, and there is increased scholarly interest in
all aspects of foreign cultures including social, political
and economic systems, scientific and technological
developments, and popular cultures. Recent events in
East Europe, the Baltic states and the Middle East le-
emphasize the importance of understanding the
diverse cultures that make up the world in which the
United States must compete, politically, technologically,
and economically.

The magnitude of the problem led ARL's Board of
Directors to issue the following statement at its October,
1990 meeting: "Research libraries have been forced to
reduce their t foreign acquisi at a time
when international research materials are becoming
increasingly important to research and economic
development....The Association of Research Libraries
places paramount priority on the formulation of coopera-
tive strategies for developing and providing access to
foreign materials located both in North America and
abroad. The Association urges the development of
improved understanding of needs for foreign materials
by research libraries and scholars, leading to the creation
of cooperative structures and systems designed to ensure
improved future access to international research materi-
als."

Early discussions of the ARL Committee on Collection
Development and meetings with the Council of National
Resource Centers have identified two long-term strate-
gies for addressing the needs in the area of access to
foreign materials. The first is to work toward greater
cooperation in the research library community for the
development, maintenance and dissemination of foreign
materials collections. The second is to re-affirm the
importance of foreign collections to the national interest
in order t o develop greater federal support for interna-
tional education and studies. including needed inforrna-
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National Networking

PLANNING MODELS

RESEARCH AND EDUCATION
By John P. Witherspoon

THE ISSUES ARE

HOW TO MAKE IT HAPPEN,

HOW TO APPROACH

FINANCING, AND HOW TO

SUSTAIN AN APPROPRIATE

LEVEL OF FEDERAL

INTEREST
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In urging consideration of the NREN, the
sclUcrteseantetrtcrce)mhapasLIndtalsiF:Iliaiduk:1:hiai(tsemif the stated obiec-

realized, certain key points
are essential. These were summarized as

Creation of a federal, state, and local
networking partnership, with contributions
from all levels, will be essential to the

success of the network.
Education in its broadest sense complements established

research objectives as a reason for development of the
NREN.

All involved constituencies of the NREN must have a
voice in the development of network policy.

All fifty states should have high-capacity access to the
network.

That set of principles, which must he put into operation
as the NREN is created, brings to mind two comparable
projects from our national past. Twenty-five years ago we
were considering how to develop the national resource we
now call public hnradcasting. Five years earlier than that
we had been debating the issue of how to build a national
structure to deal with the possibilities of space communi-
cation.

Both COMSAT and the Corporation for Public Broad-
casting (CPB) were created for special purposes at special
times. Do models like these apply to the present situation?
Change the terminology a hit and the principles set forth in
Ken King's letter fit very comfortably with either CPB or
COMSAT, and either could serve as a roadmap to bring
NREN into being.

CPB was created because of another need for a federal,
state, and local partnership, with contributions from all
levels. Education in its broadest sense is what public

* Reproduced with permission from EDUCCf Review
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FOR NATIONAL

NETWORK DEVELOPMENT
broackaming is about. All involved constituencies have a
voice, in this case through a complex of organizations of
which CPB is the cornerstone. And all fifty states have
access to thecae broadcasting networksnetworks that
didn't exist when the Public Broadcasting Act was passed.

Similarly, COMSAT was the early presiding force in the
establishment of the world's primary international tele-
communications system. It involved working with many
constituencies, domestic and international, to develop the
technology as well as the business. It involved being the
earliest operating company in a brand-new field that most
people saw as pan romance, pan high-tech, and pan
heading off the Soviets.

Now that it is time to consider an organizational struc-
ture for the NREN, previous experience with public
broadcasting and space communication can serve as a
guide.

TILE STANT If A NATIONAL Pow ININISCUTING COMPINIATION

Consider the situation that resulted in the Public Broadcast-
ing Act of 1967. In the 1960s we had a rudimentary
educational television system, with about 125 stations cm
the air. Funding for this collection of stations was mostly
local. The key national donor was the Ford Foundation.

But it was recognized that one philanthropy alone
neither could nor should provide a permanent base for this
emerging national resource. It was clear that a degree of
federal support and leadership would he essential to make
this a truly national, high-quality service. The questions
were how to make it happen. how to approach financing,
and how to sustain an appropriate level of federal interest.

Nu TI MANE h HAPPEN

In approaching Congress and the administration, educa-
tional broadcasters had few knowledgeable people on
their side--in the mid 1960s most people barely knew what
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educational television was. With so few stations on the air,
a great many congressional districts were not served at all.
It seemed unlikely that most members of Congress would
get much supportive mail.

However, we already had the country's most honored
programs for children. In addition, educational television
was closely identified with education itself, from kinder-
ganen through college. Video's potential for instruction
had been well established in a series of research projects.

It was through its association with education that public
broadcasting first caught the interest of many decision
makers. "Sesame Street' was born at about the same time
as CPB was getting started, and it is probably fair to say that
-Sesame Satyr was the corporation's most positive argument
for appropriations in its rust years.

NM TO en FEMUR
In the beginning, funding for the smattering of local
educational TV programs came from universities or school
districts, audiences, contracts for educatkmai services, and
the Ford Foundation. Torbay's ubiquitous corporate un-
derwriting maned only when the system and its audiences
became large enough to interest companiesafter federal
support took effect.

When it came time to seek federal support for the
development of a true national system, one critical issue
was how to handle the problem of federal control, which
all too easily accompanies such requests. Congress even-
tually specified annual appropriations, an uncomfortable
solution. Eventually. to minimize political gamesmanship
and to ensure a reasonable planning cycle, annual ap-
propriations were made a couple of years in advance.

Annual appropriations are by no means the only way to
go. For example, the United Kingdom and several other
countries charge a tax or license fee on television sets. But
from the beginning that was a political nonstarter here.

A proposal by Henry Geller. an expert in telecommu-
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Now that it is time to consider an organizational structure
for the NREN, previous experience with public broadcasting and
space communication can serve as a guide

nicatkms policy, also foundered that users of the electro-
magnetic spectrum pay a fee tc isupport publicbrtra kasting.
Broadc.isters and other users of this national public resource
were accustomed to using it for nothing.

A couple of cautionary points turn up repeatedly in
these ideas. The first is economic. By and large, economists
tend to prefer starting with a well-defended budget of
expenses, to which a funding mechanism appropriate in
both nature and amount can he matched.

Similarly, the federal government tends to prefer con-
ventional appropriations, for two reasons. First, the amount
appropriated has some relationship to a budget of ex-
pensesat least that's the principle. Second the process of
authorisation and appropriation is thoroughly pc ,litical.
reflecting the priorities of the day.

New TO SUSTAIN Enna fUlOUL INTUIIST

Public.brcralcasting is not a large federal expense item.
However, there are those who think that public broadstraing
serves primarily a generally upscale audience; that it
presents a diet of news, information, and culture that is
certainly a desirable but not critical asset; and that perhaps
the government should reexamine this pattern of annual
commitment. Why does that line of thought seem to have
minimal effect?

When the original Public Broadcasting Act pissed in
1967, most members of Congress did not know much about
public broadcasting, although they agreed that it had
educational potential. Now, more than twenty years later,
they know all about it. They watch 'MacNeiVLehrer" and
even seek opportunities to appear on it. They and their
families watch everything from 'Sesame Street' to "Gnat
Performances." When their hometown station manager
comes to Washington. he or she calls at the congressperson's
office, often accompanied by a politically prominent per-
son from home who serves on the stations board. Public
broadcasting is now established and is well rewarded.

The. federal appropriation for public broadcasting rep-
resents a relatively small share of the total system income,
but it is a critical share. Funds appropriated to CPB account
for less than 20 percent of system income. Butand
without going through the byzantine process of grants and
buybacks involvedthat federal share provides a crucial
role as catalyst and stabilizer. So from the standpoint of
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those who commit federal money. the result is not only a
service that is widely valued but also an investment that is
multiplied over and over by leveraging funds from indi-
viduals. philanthropy, and business.

Public broadcasting has achieved the virtue of ubiquity.
Providing a valuable service to virtually every congres-
sional district in the United States may not make a program
bulletproof, but it is a lot better than any alternative you
may be likely to find. A small example may be useful. One
of the earliest bills ever passed for the support of this field
was the Educational Television Facilities Act of 1962. At t that
time there was no federal programmatic support for
educational television at all. but it was agreed that there
would be a five-year program of appropriations to help pay
for transmitters and other crucial equipment needed to
bring the new system into being. That shim -term program
may see its thirtieth anniversary next year. It is now the
Public Telecommunications Facilities Program. and it
provides equipment subsidies for public television and
radio and for several other educational applications of
telecommunication technology. Nonetheless, alt hough every
administration for the past twenty years has tried to zero it
out, on the premise that the program's original purpose has
been accomplished. but it ha.s always bounced back, one
way or another. There is probably no congressional district
in the United States that has not had some benefit from this
program and does not want more. There is a lot to be said
for both having a lot of constituents and having than just
about everywhere.

TOE PINIUC INSASCIISTING ACT

The three issues posed earlier were: how to get their
government's attention, how to approach financing, and
how to sustain an approprkre level of federal interest. Let's
turn to the mechanism that was created when the Public.
Broadcasting Act was passed.

The principal purpase of the as was tci authorize the
creation of a SO1(CX3) orpr*-atk in the District of
Columbia, the board of whic.. would he appointed by the
president with the advice and consent of the Senate, to
receive and disburse federal (and other) money and
accomplish the following purposes and activities, as
spelled out in the act. Note the resonance with the
principles spelled out in Ken King's letter:

facilitate the full development of educational broad-
casting, in which programs of high quality, obtained from
diverse sources, will be made available to noncommercial
educational television or radio broadcast stations;
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assist in the establishment and development of one or
more systems of interconnection to be used for the
distribution of educational television or radio programs;

assist in the establishment and development of one or
more systems of noncommercial educational television or
radio broadcast stations throughout the country; and

carry out its purposes and functions and engage in its
activities in ways that will most effectively keep noncom-
mercial educational television or radio broadcast systems
and local stations free from outside interference or control.

In the case of public broadcasting, the entity responsible
for this list of duties---CP13does not actually operate any
network or produce any programs. The operating networks
are those of the Public Broadcasting Service and National
Public Radio, separate nonprofit corporations. Unlike
commercial broadcast networks, in which the stations are
affiliates and not central to the business structure, in public
broadcasting the stations are members of the network: it is
their orwmir.ation. These networks are controlled by hoards,
which have two kinds of members: managers elected to
represent the member stations and prominent citizens who
lend their wisdom, their objectivity, and their political
weight to the enterprise. There is much to be said for a
structure of governance that is strong lxxh in representa-
tion and in political stature.

To summarize: the Public Broadcasting Act of 1967
authorized the establishment of a corporation to foster the
development of public broadcasting stations, networks,
and programs as well as to carry on such secondary
functions as training, research, and information dissemi-
nation. Federal funds appropriated to that corporation for
these purposes are distributed in grants or contracts to
stations and cxher parts of the system.

Though the federal appropriation to CPB is less than 20
percent of total system revenue, it is enormously important
because of leveraging effects. Other sources include indi-
vidual members of the audience (akin to NREN users),
commercial companies, federal agencies such as arts and
humanities endowments and NSF, institutions such as
universities and scliool districts, states, and philanthropies.

Structurally, it seems like an attempt to organize anar-
chy, a term also used sometimes in connection with
Internet. From the beginning, public broadcasting has been
very participatory: one of the early leaders of the field
referred to it as a long series of meetings occasionally

interrupted by a program. American public broadcasting is
the most decentralized broadcasting system in the world.

It's a messy situation, it's chronically underfunded, and
those who assume that it's centrally managed or centrally
financed simply haven't been paying attention. To anyone
who has heeninvolved in planning the NREN, some of that
may sound familiar.

TIE WW1/ Sf COMSAT

A somewhat different case also has some parallels that may
he useful in setting up the NR10.N's governance and struc-
ture. Five years before the Public Broadcasting Act was
dropped into the congressional hopper, the country was
considering how to develop the potential of satellite
communication. At the time, the earth's geosynchronous
orbit was empty. Arthur Clarke had described it, but it was
not at all clear that anybody had the rocket power or skill
to park a satellite in it. America's space program had been
joked out of a rather languorous beginning by the launch
of Sputnik I in 1957. To most people in American govern-
ment, the importance of Sputnik was not its prospects for
communication but its demonstration that the Soviets had
achieved a level of power and control in rocket propulsion
that could he very dangerous if it were attached to a ballistic
missile rather than a low-orbit beeper.

After that launch, a furious effort to develop American
power in space began. The focus was communicationin
particular, to provide transoceanic telephone traffic, which
meant working with friendly nations.

As a nation we needed to decide how to develop this
communication satellite resource. Once again there are
parallels with the NREN: the system in question was not
well unclestocxl, but its potential seemed sound.

What sort of organisation should represent the United
States in this international effort? One faction held that
since satellite communication was a spin-off of the U.3.
space program, for which the people of the country were
already paying, the United States should develop a public
agency to provide satellite communication. Another group
emphasized the importance of private-sector initiative in
this field.

Though the future of satellite communication was
perceived only dimly, the argument over the structure of
U.S. participation was vigorous indeed. In the end, Presi-

...

When it came time to seek federal support for the
development of a true national broadcasting system, one critical
issue was how to handle the problem of federal control
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dent Kennedy's iiirces won. and the ('.ommunications
Satellite Act of 1962 established a fur - profit private corpo-
ration that would operate within the bounds of current
antitrust laws and government regulation while crux mrag-
ing private support and "nondiscriminatory access" by
"authorized users."

So we have a for-profit corporation. created by Congress
and subject to the provisions of congressional acts. This
Communications Satellite Corporation, which became
COMSAT, was authorized to:

plan, initiate. construct, own, manage, and operate by
itself or in conjunction with foreign governments or busi-
ness entities a commercial communications satellite system;

'furnish, for hire, channels of communication to 11.S.
communications common carriers and to other authorized
entities, foreign and domestic; and

own and operate satellite terminal staking when licensed
by the Federal Communications Commission).

So again, when a structure was needed to manage a new
technology-based developmentwhich was perceived as
having great importance though its implications were not
well undermomlthe country turned to a congressionally
chartered corporation.

Is Tour Mem Fret
There an indeed parallels to be drawn between the
founding of CPB and COMSAT on one hand and develop-
ment of the NREN on the other. But one question remains:
are congressionally authorized companies like these fea-
sible today? CPB, after all, was horn in the era of Lyndon
Johnson's Great Society program. COMSAT is a product of
the Kennedy vision for space, in a time of eyeball-to-
eyeball confrontation with the Soviet Union.

Certainly the Great Society notion of government as the
Great Fixer does ncx have much currency today. There is
ncx much question that if CPB had not yet been invented,
1991 would not be the time to try. Still, most people are glad

that this pan icular asjx.-ct of the :teat tic wiety was ena.
and the corporation continues to he seen polit'cally
appropriate mechanism.

Similarly, COMSAT remains an important company
today, much more diverse than its mid 1960s counterpart.
It continues to fill its prime statutory role in the international
satellite system. but it I las also evolved beyond that, as one
would expect with the march of technology, business, and
the world society of the information age.

Nonetheless, aspects of their genesis sound very fa-
miliar.

Today, as then, we need to pull together diverse
interests in a common structure that all concerned can
recognize as theirs, because they have a make and know
that their voices will be heard.

Today, as then, we need to build a structure that can
leverage a crucial federal investment, so that the federal
commitment and all the state, institutional, commercial,
and other components of financing can be coordinated to
build and develop the NREN.

That sounds like a public-private partnership, a political
style that is in vogue today because it is often the most
sensible and prudent way to get important but expensive
ideas moving ahead.

The January letter from the Partnership for NREN calls
for the federal government in partnership with states and
public and private network organizations and user groups"
to establish an Independent, nontrovernment function
which could be a ix.rard, an agency, a federally chartered
activity. .. ."

Try a congressionally authorized corporation. The pre-
cedents fit remarkably well: you can ensure appropriate
representation; you can protect flexibility to ensure that
decisions can be made and the system can work; you can .
leverage that crucial federal investment. You can. out of a
diversity that is frustrating but absolutely essential, build a
network.

By and large, economists tend to prefer starting with
a well-defended budget of expenses, to which can be matched

a funding mechanism appropriate in both nature and amount
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Position Statement on NREN Policies
by

Fred W. Weingarten
Executive Director

Computing Research Association

INTRODUCTION

This paper has been prepared to help stimulate discussion at the NREN Policy

Workshop, jointly sponsored by EDUCOM, IEEE/USA, and the Computing Research

Association (CRA). It has not been approved by, nor is it the official policy of, the

CRA Board of Directors.

The paper argues that the NREN is a three-layered, multi-faceted, (although

integrated) system, rather than a single unified entity that might operate under a

single set of policies. Corresponding to this more complex structure, different policies

and organizational structures are appropriate for each layer.

The center layer is a pure public-information infrastructure intended to serve the

general needs of research, education, and public informationwhat I have called a

"Pure NREN." This layer poses the most difficult funding and management and policy

issues for government, and it receives the most attention in this paper. In particular, a

new institutional framework is proposed, in the form of a government chartered non-

profit corporation to develop and manage this part of the NREN.

THE MULTI-FACETED STRUCTURE OF NREN

The NREN, as it has evolved conceptually over the last few years in the political

debate, can now be best thought of as composed of three different network systems,

interconnected and serving somewhat overlapping constituencies. Figure 1 illustrates

the network as a set of three layers. The vertical dimension roughly represents
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technological sophistication and the horizontal metric corresponds loosely to the size

of the intended base of users. As the figure suggests, some overlap exists between

the layers, and, of course, among the users.

The "High Technology" Research Layer

The top layer is a collection of specialized, ultra-high-speed data communication

systems, based on the most advanced state of the art communications technology.

These systems are the true multi-gigabit networks. These systems serve specialized

research users and provide a variety of servicesinterconnecting supercomputer

centers, carrying data from large, data intensive research instruments, or combining

researchers in geographically distributed project.

Technologically., these networks will, for the most part, be custom designed and

built. They push the state of the art beyond what is commercially available at any given

time, and, because of this, in many cases they serve as test-beds for possible broader

technological offerings in the future.

Because these networks are intended to serve specific research missions of

agencies, they will be, at best, only loosely coordinated. However, agencies should

collaborate to ensure to the maximum extent possible, the networks interconnect and

use standardized interfaces. Such coordination will provide efficiencies both to the

government and to the research users.

The "Pure NREN"

This network provides a wide range of digital data communication services not only

to scientific researchers and educators, but to students and scholars in all fields.

Users would access the network principally through its client institutionscolleges

and schools at all levels, libraries, museums, and industrial research laboratories. The

network would offer access to a variety of educational and public information services
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and resources, formal and informal education, virtual museums, public health services,

and access to a variety of government social services and data bases.

Technologically, the network would provide high-speed data communication

services, though contracts for commercially available services. Although the pure

NREN would be accessible through the switched telephone network, services that

depended on the higher data rates and specialized services offered by the network

would not necessarily be available or would only be accessible in limited form through

that interface.

The Universal Infrastructure

The universal infrastructure will extend digital data communications to every home

and officeeven, if technological trends continue, to every coat pocket. The

technological parameters of this network, or set of networks, is difficult to predict at

this time; however, it would no doubt replace the existing telephone system.

Depending on its capacity and speed (as well as regulatory decisions), it could as well

substitute for a large proportion of the existing cable and broadcast infrastructure.

The universal network would reflect a compromise between the desire to make a

national infrastructure as sophisticated and long-lasting as possible, and the need to

make it broadly affordable arid accessible to all people. The need to arrive at such a

compromise will likely result in a national network that is a combination of universal, but

limited capacities, coupled with an assortment of more sophisticated services to which

access is more limited by price, by geographic location, or other characteristic.

POLICY ISSUES

The accompanying chart, Figure 2, briefly indicates how the answers to the policy

issues of NREN vary, depending on the "layer" one is talking about.
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Such an overall structure would seem to be feasible. The nation's transportation

system is mixed mode, ranging from government subsidized public transportation,

through private automobiles, all the way to supersonic transport. Each component of

the system is governed by its own set of policies, economics, and regulations. Yet

they are hopefully coordinated and coupled together to form at least a loosely

coordinated transportation system.

The U.S. has numerous examples in which publicly funded or partially subsidized

activities coexist in an uneasy but manageable relationship with the private sector

government publishing, schools, libraries, parcel post, or public broadcasting all

provide such models.

There is not room here to develop in detail every cell in the matrix in Figure 2. The

key structural proposal, however, is in the "Pure NREN" column. It suggests the

establishment of a non-profit, government chartered corporation to provide a national

NREN for education and broad scholarly use (including, but by no means limited to

scientific research.)

The corporation, directed by a Board composed of Government representatives,

providers and users, would be a relatively small coordinating organization, with three

basic functions:

1) It would serve as a collector and conduit of funds from various sources,

including Federal and local governments, private sector support, and, if

adopted, user fees.

2) In consultation with the user and service provider communities, it would define,

procure, and manage a natio,a1 NREN.

3) Again in consultation these groups, it would establish operating policies, user

fees, and rules governing interconnection and access.

A - 102



Weingarten NREN Paper

Such a corporation would seem to be one of only a few mechanisms (if not the only

one) for advancing the concept of the NREN.

In the first place, the NREN will only result from a partnershipa combined

effort among Federal and local governments, private sector providers, and a

wide variety of user institutions such as universities and colleges, public

schools, libraries and museums, and research organizations. Only a neutral

organization such as the proposed Corporation can serve as an effective

coordinating body among such a diverse group of interested parties.

Even if they were credibly neutral parties, Federal agencies would find it difficult

to say the least to design, procure, and manage such an entity. They, in fact,

are not neutral. Each has its own missions and constituencies, and it has its

own operating style and policies that derive from those missions. Their

difficulties do not arise from lack of will or competance; but simply from the

realities of management in the public sector.

Finally, the two "layers" will not substitute; they will not provide NREN

equivalent services without the coordination function provided by such a

corporation. Clearly, the spill over from a "High-Tech" NREN to broad

educational and public information use would be minimal. And, educational

institutions, libraries, and museums, are too diverse and disaggregated market

to have much individual impact on the telecommunications market without some

mechanism to form an umbrella.

OVERALL POINTS

In conclusion, I want to add a few overall comments on NREN development as it is

envisioned in this paper.
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Do We Need a "Pure NREN?"

Could one picture an NREN composed of just the top ad bottom layers? In a sense,

this question can be considered "moot." A basic assumption of this meeting is that

one is needed; the question is how to get it. Clearly, in the political debate, in the

legislative reports, in the language of the bill, itself, a vision of a public information

network is articulated. In addition, most outside groups interested in NREN politics

promote this view in one way or another.

Still, the question suggests itself time and again, and I will address the it just briefly.

One can make two basic arguments, technological stimulus and social need.

The first argument is that the middle level, the "pure NREN," is a necessary step to

building the universal network. It is by no means obvious that the desire for a new

universal infrastructure is all that "universal." Many political, financial, and regulatory

hurdles stand before it. It is in developing and gaining experience with "NREN"

services that we will learn more about how such a network would be used, what it would

cost, and what its social implications would be. Without the middle layer, according to

this argument, the bottom layer would slow in coming and, when it did arrive, would not

necessarily serve a wide variety of important social needs in an equitable way.

The second argument stems from those needs, themselves. There are important

things we need to do as a nationimportant problems to solve in such areas as

research, education, and public heath. We cannot wait for the millenia when the

universal infrastructure is finally built, nor, as already mention, can we assume that it

will naturally grow in such a way as to serve those needs if and when it is built.

Structure will be "persistent" if not permanent over time.

One persistent misunderstanding is that the NREN is in some sense, an "interim"

service, which will go away once the universal infrastructure is built. If the new system
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in some sense were to reproduce the history of the old phone system, stepping up onto

a technological plateau and not moving beyond for several decades, the view of NREN

as a temporary service might be feasible. However, I expect that, for some time, the

growth of telecommunications technology will resemble that of computer technology

with continual technological growth and expansion, the model drawn above will be a

persistent one.

Certain sophisticated, specialized demands will drive communications technology

forward at the top level. Information requirements of the broader educational and

research community will similarly move NREN ahead technologically. The universal

system will slowly come along, only as the new capabilities are demonstrated to be

broadly useful to the general public and affordable.

Need for coordination of layers

Although they have been described as three separate subsystems of the NREN,

the layers, and the systems within the layers, should be closely coordinated. Users will

want to move freely and without barriers among them. A researcher using a high

performance data network to move around experimental data or graphic images, may

need to simultaneously exchange messages with colleagues or compare results with

those archived in a commercial or government data base offered over the pure NREN.

Furthermore, coordination is also needed to if there is to be the long term technology

flowfrom high-tech development to specialized commercial services to universal

serviceenvisioned above.

CONCLUSION

Disaggregation of the NREN concept into the three "layers" proposed allows a more

precise development of policy options. Much of the difference of opinion that has
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characterized the debate to date has come from a clash of perspectives on the basic

nature and purpose of the NREN. The very political process that has had success in

passing legislation and promoting presidential pinitiatives has inevitably contributed

to this underlying ambiguity.

It is my view that the nation needs a center layer, a "Pure NREN" to serve a broad

range of research and educational needs in this country. The options for bringing such

a system about are limited. We cannot expect that the Federal science and technology

agencies will build it purely as a by-product of their basic R&D missions, although

they will surely contribute. Nor can we expect that an NREN will spontaneously grow

out of the commercial telecommunication industry reacting to pure market forces,

although that industry, too, will be deeply involved. We need to invent new managerial

structures to bring the NREN into being and to guide its development.
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Suggested Articles

This list s by no means complete. It simply intends to add a few lesser

known or m

ore recent titles that may not appear on other lists submitted for the. workshop.

Kahin, Brian (ed); Building Information Infrastructure: Issues in the Development of the

National Research and Education Network; McGraw-Hill; 1992.

McClure, C.R. et al; The National Research and Education Network: Research and

Policy Perspectives; ABLEX Press; 1991.

U.S. Congress Office of Technology Assessment; High Performance Computing and

Networking for Science; USGPO (OTA-BP-CIT-59); September, 1989.

Weingarten, Fred; "Five Steps to NREN Enlightenment;" EDUCOM Review, Spring,

1991; pp 26-30.

Weingarten, Fred; "HPCC battle focusing on money, NREN," Computing Research

News; May, 1992; pl ff.
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News Analysis

HPCC battle focusing on money, NREN
BY Fred W. Weingarten
CRA Staff
Last year was a watershed for the computing research community. The
administration announced a special budget initiative on High-Performance
Computing and Communications (HPCC), and the president signed the High-
Performance Computing and Communications Act of 1992, which Sen. Al
Gore (D-TN) had pushed for years. In an era when setting priorities has
become a catch phrase in science and technology policy, these two events
dearly are a statement by politicians that information systems are high on any
such priority list.

The computing research community, however, has not had much time to
enjoy the warm glow of that endorsement. All that last year's victory bought
was admission to this year's fight. And this battle is shaping up to be far more
complex and contentious. This latest battle has developed on at least two
frontsappropriations and National Research and Education Network
(NREN) policy.

Money wars
A battle over appropriations was expected. Budget requests and authoriza-

tion legislation simply were a hunting licensepermission to seek appropria-
tions of money. The fight will be a hard one. Appropriations face three
particular pressures this year:

Politicians think the electorate is in a particularly grumpy and impatient
mood this election year. The resulting panic creates pressures toward tax cuts
and other short-term remedies and away from longer term investment.

Both the administration and Congress have an eye on shifting R&D
spending from defense to civilian agencies, as reflected in the fiscal 1993
budget request But this measure is running into the firewall erected between
defense and civilian budgets in the 1990 budget agreement. If defense R&D
budgets decrease, those savings simply are used to protect other defense
expenditures. If civilian sector R&D spending increases, those increases mean
other popular domestic programs were cut.

As the costs for such projects as the supercollider and the space station
escalate, it is becoming harder to maintain the fiction that science and
technology spending is not, in some way, "zero sum." Last year, National
Science Foundation (NSF) appropriations became directly mixed up with

Continued on page 4
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NREN from page 4 1

pan of the NREN concept. However,
they also serve specific agency missions.
Some agencies, rightly or wrongly, seem

hesitant about throwing their lot fully in
with the NREN concept.

NSF also must wrestle with the
problem that NREN is the first infra-
structure designed to serve all of
science. Federal science budgets still are
directed principally by field and
problem. Even capital investments in
instruments and facilities generally are
intended to serve a specific field or solve
a particular problem. As is the tradition
in the politics of infrastructure,
everybody wants to use it, but no one
wants to be taxed to pay for it. NSF will
have a long-term struggle, especially
after the bloom is off the HPCC rose, to
keep funding levels adequate to meet
demand. The agency may need to
explore ocher ways to pay for the
network.

Constituency: As use of the network
has grown, so have the demands. In the
beginning, the backbone was supposed
to serve national supercomputer center
users. Not kng after, the backbone was
to serve NSF and the entire federally
funded scientific research community.
That group soon was joined by indus-
trial researchers, educators, librarians
and commercial providers of informa-
tion services. All of these users saw
NREN as a critical tool for their work or
as a critical mode for offering their
services.

Not all of the constituencies are
technically sophisticated, nor can they
all be equally precise in describing their
need for network services. But they all
share the view that an electronic
information infrastructure intended to
serve the research and education
community must somehow include
them. Furthermore, at key points in the
debate in Congress and the administra-
tion, these users played key roles in
supporting the whole HPCC concept.

NSFs problem will be to serve
these varied constituencies as well as
possible, without trying to be all things
to all people and watering down in vital
contribution to leadingedge basic
research. NSF also needs to define and
order the boundaries of service in a
clear and enforceable way, lest the
potential user community become so
broad arid diffuse that NSF becomes
vulnerable to the accusation, already
made, that it is essentially running, or
subsidizing, a common carrier corrunu-
nicanons service in open competition
with the private sector.

Leading the way
In the last few years. in the

separate arena of information policy.
some technologists and industry leaders
have been promoting the concept of 2

Policy
national universal broadband communi-
cation system. Views differ on the
details of this system. such as how fast

and how universal the system would be.
what it would carry and who would
provide the service. Despite these
differences, there is a widespread belief
that society will need such an infra-
structure us a few years.

That belief was tapped in argu-
ments for the HPCC, and much of the
broad political support for the bill and
initiative stems from the promise that
NREN will, in some way, help accom-
plish that vision.

NSF has been surprised to learn
that in less than a decade, its network-
ing mission has shifted, at least in the
eyes of some, from providing chemists
and astronomers atyar to Cray 2
supercomputers all the way to helping
build the nation's communication
infrastructure. The phone and cable
companies have been equally surprised,
because they always thought that was
their task.

NREN may help that vision along
in tangible ways. It can serve as a

testbed and prototype for hardware and
software. As the constituency expands,
more can be learned about the types of
user services needed. NREN will be an
arena in which debates on information
policyin areas such as privacy,
intellectual property and access to
government datawill be played out.
Depending on the pricing structure,
economists could learn more about

costs, demand and the elasticities of the
information market.

The challenge for NSF will be to
are that at least some of these benefits
are realized without having NREN
become too embroiled in telecommuni-
cation policy, or become perceived as

directly competing with the private
sectora perception that, in the
current political climate. could be fatal.

CRA's job
CRA will continue to participate in

the NREN debate. We are users of the
network, both for research and educa-
tion, arid we have a direct stake in how
these issues are resolved. We also have

technical expertise within our commis.
nity. After all, a high-speed data
communications network is, from one
perspective, highly distributed computa-
tional device. We have been there from
the start, from the creation of
DARPAnet to NSFnet. Some in our
community, such as Mike Dertouzas,
have been in the vanguard of calling
publicly for building the new informa-
tion infrastructure.

Through workshops, meetings and
debates in CRN, we need to influence
these policies as they evolve. All of the
interested government agencies and
Congress need and want advice, and we

need to make our voices beard.
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Canadian news roundup
BY Douglas Powell

Just pnor to the 1992-93 budget announcement, Minister of Science William
Winegard unveiled a five-year, $27 million (Canadian) microelectronics sector
campaign. The Industry, Science and Tcchnokv Canada (ISTC) ministry will
provide up to $12 million, and an additional SIS million could be levered from
industry.

"Canada has the ability to boost its competitiveness in a number of areas
of microelectronics if we continue to build upon our Innovative strengths,"
Winegard said.

The campaign calls for the creation of the Strategic Microelectronics
Consortium (SMC), a non-profit, industry-led organization to advance
Canada's microelectronics products and explore market opportunities.

000
Although the Canadian information technology industry grew by 4.996 us
1991, a critical shortage of skilled software professionals is possible.

Market researcher International Data Corp. Canada Ltd. (IDC) has
pegged the Canadian information technOlogy sectorwhich includes com-
puter and communications hardware, and packaged software and servicesat
S16.2 billion (Canadian) in 1991. The strongest growth sector remains
packages software and services, and that is exactly where a new report from
Employment and Immigration Canada' predicts a human resources shortfall.

The problem is two-fold: a declining number of computer science
graduates and a lack of upgrading for those already in the workforcc.

According to the report, Canadian universities, the traditional source for
entry-level software workers, are producing fewer computing science graduates.
A negative image of software workers among high school students has been
identified as one factor contributing to the reduced numbers of people entenng
the software field.

Furthermore, the two-thirds of Canada's 150,000 software workers
employed as in-house workers within the management information systems
(MIS) departments of Canadian industry and government, increasingly are
plateauing in mid-career due to a critical obsolescence of skills. The study also
identified a profound lack of training or retraining.

"A general lack of recognition of the contribution of software to all
aspects of Canadian life and competitiveness is evident in the dearth of
softw are-related government policy or direction," the report said. 'Worse.
although lip service is given to the Importance of information technology to
Canada's future, among policymakets we find no evident recognition of the
key to the effective use of technology: the human resources which make all
computers work.'

IDC expects stable growth of the Canadian IT Industry until 1995, when
the industry could reach the S20 billion level.

'Software and National Competitiveness, December 1991, Employment and
Immigration Canada.

000
The province of Ontario has formed a communications advisory committee as
part of the province's long-awaited industrial strategy. The communications
industry in Ontario, which includes Northern Telecom, employs 90.000
people, generates revenues of more than S9 billion (Canadian) annually and
spends more than $60D million each year on R&D.

"The vision we have for Ontario is that of 2 world leader in the develop-
ment and application of telecommunications," said Ontario's Minister of
Culture and Communications, Karen Haslam.

The committee is expected to file its report by the end of June.

000
Gilles Brassard, a specialist in cryptography at the University of Montreal, u
one of four winners of the 1992 E.W.R. Steacie Memorial Fellowships,
Canada's most prestigious academic award for mid-career scientists.

Brassard is acclaimed internationally (or his work in zero-knowledge
protocols and for developing, with Charles Bennett of IBM Research, the field
of quantum cryptography.

Brassard and his colleagues began developing approaches to quantum
cryptography in 1979 when, at the age of 24, he returned to his native
University of Montreal as a faculty member. Brassard's approach involves the
fundamental principles of quantum physics, in particular Heisenberg 's uncer
tatnty principle, to create a system (or transmitting unconditionally secure
information.
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Description of CoSN, its goals, and its constituency

The Consortium for School Networking (CoSN) is an institutional membership
organization that is chartered to advocate access to, and facilitate the evolution of,
national and international electronic networks as resources to K-12 educators and
students.

Through computer networking, the Consortium will help educators and students
access information and communications resources that will increase their
productivity, professional competence, and opportunities for learning and
collaborative work.

The Consortium advocates the following goals:

The timely deployment of the national research and education network, so
that educators and students at any school can communicate with each
other and access a wide variety of information and data .

The development and distribution of network-based information
resources for schools. These resources should indude existing materials
produced with funding from federal 4. 'id state governments as well as
innovative materials and tools adapted to this new communications
medium.
The development of the resources needed to make full and efficient use of
networks through staff development programs, educational materials and
software.



Detailed information about CoSN, including its officers, Board members and
current membership, is provided in Attachment 1. The Consortium's intended
constituency is the entire K-12 educational community, including:

teachers, media center specialists and other educational specialists;
students;
school system administrators, technical and curriculum personnel;
concerned parents and community members;
school board members;
educational researchers and faculty in postsecondary institutions;
professionals especially scientists and engineers from academia,
government and business;
educational leaders in Federal and state government;
leaders from professional and disciplinary groups with interests in K-12
education;
vendors, software and other publishers, and information service and
technology providers for the K-12 education market;
technical and information specialists involved in networking; and
business leaders, engineers and scientists from technologically-intensive
firms.

The constituency that CoSN intends to include explicitly encompasses all levels
of K-12 education, both public and private; every area of the academic and
vocational curriculum; all student populations, including minorities, those
challenged by disabilities, individuals at risk, and those with special talents and
gifts.

The eventual nature, services, structure, uses, and constituencies of the
National Research and Education Network (NREN)

Working toward consensus. Computer-mediated telecommunications are
currently playing a central role in local and national efforts to restructure schools,
provide new avenues of professional development for teachers, and enhance the
teaching and learning process in classrooms (Firestone and Clark, 1991; Riel,
1992; Tinker, 1992b; Watts and Castle, 1992). There is strong consensus among
participants in these projects that a national information infrastructure has the
potential not only to support change in our schools, but to accelerate it. All agree
on the worth of participating in the process that will help define the NREN's
eventual shape and the evolution of a true national information infrastructure.

Nature of the NREN. The NREN vision involves what Beverly Hunter has called
internetworking (Hunter, 1992a), and is based on a modular, distributed,
standards-based scalable network architecture that can weave together the
disparate networks and resources now serving K-12 education. But the NREN is
also the human network that uses, provides services and resources on, and
manages the NREN.
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How educators use networking.
to connect practitioners with one another.

The development of collaborations and linkages through improved
communication over the long term will result in regional, national and global
communities that are independent of location. [Improved communications at the
local level are equally important, but cannot substitute for the NREN and are not
discussed here.]

to support curriculum reform and restructuring projects.
The best way to reach students is through engaged, learning teachers (Riel, 1992).
Networks are an enabling tool with the potential to engage teachers, and help
them to continue their own learning, by providing a means for technologically-
enhanced communication to fit into their working day.

to conduct student collaborations.
to connect with mentors and supporters: subject matter specialists,
volunteers from industry, academia and the community, educational
researchers, vendors and information providers, publishers, etc.
to obtain access to information resources.
to create ongoing research and scholarship opportunities, and to foster
"communities of interest."

Constituencies of the NREN: With whom and what do educators need to
connect?

Other educators and relevant information resources. Teachers need easy
and reliable contact with other members of the educational community, as
well as access to information resources. The structure of classroom work
and the school day make it very difficult for teachers to use telepha :es for
professional contacts; computer networks provide this access without
interruptions to classroom instruction.

Many K-12 practitioners use networks at present, and there is great potential for
expanding their number through the NREN; but the realization of this potential
is by no means assured right now. There have been a multitude of fragmented,
isolated networks serving K-12. In this situation, what you connect to often has
defined who you can connect with, or what information you can obtain.

Equal access to networking provides equal opportunity to access information,
sources and services reachable over the networks.

Assuring access from any connected educator or student to every other educator
does not mean that restricted-access services would disappear; but such services
should ideally be built upon an internetworking resource base and allow the user
broader connectivity options as well. Some present arguments within the K-12
community about the uses of networking deal with this question. There are valid
educational purposes for which a dedicated conference with a simple interface
and limited access is optimal. However, in principle educators should have
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access to other educators, and access to information resources, without such
access being limited by the communications tools they use.

potential collaborators, mentors and resource people, including
professional and disciplinary societies involved with K-12 education both
directly and indirectly.
some argue for extension to programs of adult education, worker
retraining, or lifelong education; or to retirees and other members of the
larger community that is the setting for K-12 education (NPTN, 1991;
Odasz 1992).

The eventual constituencies of the NREN could include at least all K-12 educators
and potential collaborators in academia, business and industry, public libraries
and information and other resource providers, and arguably others in the
community. Certainly, K-12 educators believe that interested community
members and those wishing to support education should not be exduded from
access: for instance, both Virginia's PEN (Public Education Network) and TENET
(Texas Education Network), dedicated K-12 networks provided with state
funding, allow community members with a demonstrable interest in education to
obtain an account. In these states, and potentially in many others, a synergy is
developing which is providing an infrastructure for a public network that could
eventually encompass a substantial proportion of the states' population (see
Connie Stout's description of TENET in Attachment 3).

The extension of the "learning community" to the community at large is
supported in the goals of the America 2000 proposal (U.S. Department of
Education, 1991).

Services of the NREN. The NREN, to K-12 educators, serves a primary function
as "connective tissue" for a communications infrastructure allowing every
educator potentially to reach every other educator.

Access to information resources is another primary function of the NREN. In
this connection it is worth pointing out that all government agencies who
provide information to the public should be connected to the NREN so their
information resources can be reached by the whole educational community.

Some educators argue, further, that certain curriculum and subject areas should
have subject matter explicitly supported for inclusion in the NREN. Peter Copen,
for instance, on behalf of the I *EARN network and projects, asks that "..the
NREN accepts and validates the use of the network for work by students (and
others) that has a humanitarian focus for people and the environment" (Copen,
1992).

In order for this technological infrastructure to reach its full potential and
perform communications and information access functions, the NREN needs to
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provide access to current networks and resources serving K-12 education (see
Attachment 1 for a representative listing), without necessarily attempting to
replace them or substitute for them.

Supporting these primary functions through services on the NREN implies:
providing a means for easily locating colleagues;
locating resources to support practitioner orientation and training;
identifying collaborative projects for educators, classes and students;
developing and sharing curriculum and best practices;
supporting communication and information for the leadership,
management and supervision of K-12 networking, and
developing tools to support the formation of communities of interest.

As user access resources and interfaces improve over the next few years, and as
the trend toward services that exploit packet-based client/server design
philosophies solidifies, services based on the NREN protocols' capabilities for file
transfer and remote login will move from active exploration to extensive use in
K-12 education. As connectivity increases, more sophisticated services now
being tried on the NREN on an informal or experimental basis (for example
Internet Relay Chat, video broadcast, use of images or multimedia documents, or
access to specialized computers and other instruments) will become a significant
part of the dialogue about K-12 networking priorities.

NREN structure. K-12 educators support the notion of an open, distributed
structure for the NREN. This permits state, regional and local groups to
contribute to the system, allows for decentralized location and management of
collaborations and information resources, and encourages communities to form
on the basis of curriculum areas, disciplines or shared interests in addition to
location.

Possible management models to apply to NREN development

It is already clear that a mix of state, regional, community, public and private
groups will play a part in providing networking resources and connectivity to K-
12 education. The mix of groups at present includes state educational authorities,
university systems, professional associations, commercial enterprises, regional
networking groups and individuals working alone or in voluntary associations.
Thus a sensible management system might consist of a central body that provides
essential policies, standards and coordination while allowing most details of
management to be distributed among service providers and users. Such a
system of independent networks might be managed by a public corporation
modeled after the Corporation for Public Broadcasting; or alternatively by a
consortium of public and private, state, regional and national service providers.
State educational entities and K-12 educators should be actively represented in
the network management structure, as should other user groups.
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Congressional questions

1) What mechanisms can we suggest for providing operating funds for the
maintenance and operation of the NREN?
User fees are appropriate, and studies of alternative ways of structuring
them should be conducted. Fixed-price strategies which fit school
budgeting systems are a better alternative than usage-sensitive pricing
strategies.

Fees should be uniform across geographical areas, insofar as possible. User fees
should be flat (i.e., a fixed price for a time period), based on anticipated total
usage or bandwidth, and not dependent on actual usage: usage-sensitive pricing
structures make it difficult for schools and districts to budget in advance. State
or local subsidies are to be encouraged, as are Federal subsidies for groups whose
participation might need to be stimulated.

Commercial firms with an interest in education should be encouraged to
use the NREN. As available, bandwidth on the NREN backbone (the
current NSFNet) should be provided for commercial connections, with
higher user fees for such connection used to keep access costs for
educators as low as possible.

As backbone traffic is opened to any entity, whether commercial or not,
with a substantial interest in education, limitations on usage imposed by
the existing Acceptable Use policy will become unnecessary; over time,
such limitations should be relaxed considerably or removed altogether.
For K-12 educators, local and regional groups will develop access and use
policies in accord with their mission.

2) What should be the future operation and evolution of the NREN?
NREN operational management should focus on:

centralized system support, and research aimed at reducing system
support requirements;
expanding (i.e., increasing redundancy and reliability) and speeding up
the NREN backbone capabilities;
improving network-based information provision to both network
operations and user services areas;
experimental and pilot projects to provide services to new communities
and to extend the range of services to existing communities (this could
include low-cost connectivity options, improved interfaces, support for
integrated information services); and
coordination of procedures, standards, and use policies in collaboration
with user communities and network management groups.

As indicated earlier, K-12 educators believe the NREN will evolve toward a truly
national (in fact, global) information infrastructure (NI!), with much greater
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extension of connectivity and a much broader range of information service
providers. We believe the NH should be a shared marketplace, both in the sense
of a conceptual "marketplace," a medium where ideas compete, and in the strict
economic sense, with competing service providers.

3) How should commercial information service providers be charged for
access to the NREN, and how should users be charged for commercial
information services?

Commercial information providers should be charged a subscription-based
access fee based on anticipated usage volume, and the fee should be renegotiated
periodically on the basis of actual usage.

Users should be able to subscribe-to commercial information services and
resources over the network. Again, K-12 educators believe that such subscription
fees should not be usage-sensitive nor be so priced as to limit educators' access.

4) How feasible is it, technically, to allow commercial information service
providers to use the NREN?

We believe it is perfectly feasible. What is more, educators believe it is necessary.
It is important to encourage growth and competition in this new marketplace.
We believe that the involvement of commercial information service providers
will drive evolution of educational utilization of the network and will directly
influence curriculum change. In addition, financial support provided through
business fees will enhance educator connectivity and access to resources.

5) How do we protect copyright of material distributed over the NREN?
From the K-12 viewpoint, an essential element of such protection is
education. Educators are eager to participate in efforts to educate new
users about their responsibilities (and the penalties for their violation) and
to train them in appropriate practices.

6) What are appropriate policies to ensure the security of resources
available on the NREN, and to protect the privacy of users?

This issue has a component of special concern for K-12 educators. In addition to
protecting the privacy of users on the NREN and the security of resources,
educators are held responsible for the access of minor students to materials held
to lx offensive by community standards.

CoSN advocates that policies put in place for K-12 networking call for the
inclusion of responsible adult educators in decisions concerning network
access and usage for students. For instance, student accounts that include
Internet access should be obtained through (and their nature specified by)
a local adult who will be accountable for student use of the resource.
Group accounts reduce accountability and are to be discouraged. As
another example, mailing lists or conferences for students will have an
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adult moderator, or an adult coowner and supervisor if a student is the
moderator.

Security on the network, and protection of privacy, depends (among other
things) on appropriate behavior by users. Schools can include in the curriculum
units on appropriate use of network resources, and can require students to follow
rules for appropriate use under penalty of losing access privileges. Students (and
their parents) may be asked to sign agreements acknowledging a commitment to
abide by appropriate use rules.

Additional policy areas and issues

User training and user community development.
The provision of training to users is an essential element of full use of the
NREN by K-12 educators.
Support for educator training in NREN use should be provided by
subsidies from the Federal government, possibly through highly leveraged
grants to state and local service providers and user groups.
Support to allow K-12 educators to adapt the NREN to educational
purposes is also essential.

Elements of such support might include: workshops with curriculum and
administrative groups on adapting NREN technologies for curriculum reform
and school restructuring; online information resources (such as Frequently
Asked Question lists and "ask the expert" mailing lists); sabbatical fellowships or
released-time grants to educators expert in networking, with the explicit intent of
allowing them to explore the networks and create resources on them.
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Consortium for School Networking
P.O. Box 65193

Washington, DC 20035-5193
202-466-6296 (872-4318, fax)

cosnitbitnic.bitnet
EIN: 52-1774773

Attachment 1. Detailed description of the organization.

Officers and Members of the Board of CoSN

Chair: Connie Stout, Program Director, Texas Education Network
Vice-chair : Gwen Solomon, Director, The School of the Future, New York NY
Executive Director: John Clement, Director, EDUCOM K-12 Networking
Secretary-treasurer: Art St.George, University of New Mexico, Albuquerque

Members of the Board:
Robert D. Carlitz, Professor of Physics, University of Pittsburgh, Pittsburgh PA
Woody Kerkeslager, Vice President - Government Affairs, AT&T, Basking Ridge NJ
Jim Luckett, Executive Director, NYSERNet, Syracuse NY
Jan Meizel, Network Manager Teacher, Davis Senior High School, Davis CA
Frank Odasz, Director, Big Sky Telegraph, Western Montana College, Dillon MT
Paul Reese, Teacher, Ralph Bundle School, New York NY
Bill Schmid, Director, Florida Information Resource Network (FIRN), Tallahassee FL
Bob Tinker, Chief Science Officer, TERC, Cambridge MA
Gary Watts, Senior Director, National Center for Innovation (NCIN), National

Education Association (NEA), Washington DC

The Consortium for School Networking is an institutional membership
organization with individual affiliate members. There are three categories of
members:

Professional: Institutions and organizations from the public and private
non-profit sectors with an interest in K-12 education are eligible for Professional
membership. This includes, but is not limited to: all educational institutions,
both public and private; libraries and museums; regional, state and national
departments of education and other governmental agencies; education-related
organizations such as research institutes; and telecommunications organizations
and agencies.

Business: Corporations, trade associations and other organizations from
the for-profit sector with interests in K-12 education and networking are eligible
to be business members.

Individual affiliates: any individual interested in K-12 education not
representing a professional or business member organization may join the
Consortium as an individual affiliate.
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The Consortium is incorporated in the District of Columbia and registered with
the Internal Revenue Service as a 501 (c)(3) nonprofit charitable organization.

Member organizations:
California Technology Project Educ. Technology Center of British Columbia
EDUCOM Florida Information Resource Network
National Education Association TERC
Texas Education Network

Pennsylvania State University Rochester Institute of Technology
Seton Hall University State University of New York Albany
Western Montana College BST

MERIT Network, Inc. NYSERNet

Apple Computer, Inc. AT&T
Digital Equipment Corporation IBM Corporation
Novell, Inc.

As of 8/15/1992, in addition, CoSN had approximately sixty individual affiliate
members. The CoSN electronic discussion forum cosndisc had over 300
participants.
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Attachment 2. A sampling of networks and resources serving K-12 education. Entries
accessible over the NREN are identified.

Please note: this is a very limited sampling, especially of K-12 resources and mailing
lists.

State and regional educational networks.

California Technology Project Calif. Online Resources for Education (CORE) -NREN
Florida Information Resource Network (FIRN) -NREN
KC Share Net (greater Kansas City area) -NREN
GCEduNet (Georgia College, Georgia)
NEDCOMM (New Mexico Educational Communications) -NREN
NYCENET (New York City) -NREN
TENET (Texas Education Network) -NREN
Virginia's PEN (Public Education Network) -NREN
WCU Micro Net (Western Carolina University, North Carolina)

"Affinity" group-based networks and bulletin boards.

Big Sky Telegraph (Western Montana College throughout Western U.S.) -NREN
Cleveland Free-Net and other Free-Nets -NREN
ENAN Educational Native American Network
FrEdMail (Free Educational Electronic Mail) (Al Rogers FrEdMail Fdn.) -NREN
K12-NET (subset of FidoNet) -NREN

Regional networks and commercial connection providers.

BARRNet (Bay Area region) -NREN
CERFnet (Southern California) -NREN
NYSERNET (New York) -NREN
World.std.com (Boston -area) -NREN
SURANET (Mid-Atlantic and Southeast United States) -NREN

Commercial systems providing educational services.

America Online (service to professional associations) -NREN
Apple Link (Apple Computer; Apple Global Education (AGE)) -NREN
AT&T Learning Network
PSI-NET (People Sharing Information Network) (IBM)
Specialnet (GTE); also EduNet, other services

Research and public-service-based projects.

PBS Learning Link (Public Broadcasting System) -NREN
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TEARN (International Education and Resource Network, Copen Fam. Fund) -NREN
NERSC - National Energy Research Supercomputer Center, Department of Energy and

Cray Research (access to supercomputer dedicated to K-12) -NREN
NGS Kids' Network (National Geographic Society)
Super Quest (national competition for computing cycles and training) (projects at

Cornell, University of Alabama, University of Illinois-Urbana/Champaign,
University of New Mexico, others) -NREN

TERC (Global Lab Net, Star Schools, other projects)

Assorted lists and resources of special interest to K-12 education.

EDUC-L Education Mailing List -NREN
ERIC Database (Education Resources Information Clearinghouse) (direct search through

Syracuse) -NREN
ERIC Digests (WAIS resource - Wide Area Information Server at SURANET,1UNC-

Chapel Hill) -NREN
KIDSNET (mailing lists for educators, students); also includes archive as a WAIS

resource on CICnet) -NREN
K-12 software (WAIS resource) -NREN
NASA Space link -NREN
NEWEDU-L New Paradigms in Education Mailing List -NREN
U.S. Department of Education Office of Education Research and Improvement Bulletin

Boards

In addition, many of the networks and resources listed earlier have extensive lists of
curriculum materials and maintain issue-oriented mailing lists.

Attachment 3. TENET - Texas Education Network, by Connie Stout
[Text available; to be inserted here later]

Attachment 4. Internet/NREN - THE community learning network (A community of
communities) by Frank Odasz, Big Sky Telegraph
[Text available; to be inserted here later]



TENET
Texas Education Network

by Connie Stout

Texas is a diverse state with more than 1,050 school districts that range in size
from student populations of more than 190,000 to less than 10. More than 3.2
million students and over 200,000 teachers, support staff, and administrators
work in Texas schools each day. The Texas Education Agency has long
recognized the need for effective and low-cost communication among and
between the more than 6,400 public school campuses, the 20 regional education
service centers, colleges and universities, and other educational professionals in
Texas. Since 1985, the Agency-contracted for an electronic network with THE
ELECTRIC PAGES, a commercial network operated by GTE. The TEA-NET
(Texas Education Agency Electronic Network) provided electronic mail and
bulletin boards to approximately 650 of the administrative offices in school
districts in Texas. In November of 1988, the State Board of Education adopted
the 1988 2000 Long-Range Plan for Technology. Incorporated within the plan
was a request to establish a k-12 statewide communications network to link all
school districts and their campuses. The requests were incorporated into Senate
Bill 650 which was passed by the 71st Legislature. Senate Bill 650 (Section 14.042
of the Texas Education Code) authorized the establishment and maintenance of
an electronic information transfer system, the Texas Education Network
(TENET).

The Agency evaluated alternatives for the acquisition of services necessary for
the creation and maintenance of an enhanced electronic communications
network capable of transmitting information among and between the members of
the public education system in Texas. Agency staff conducted a nationwide
review of telecomputing networks, telecomputing hardware, software and
training. The telecomputing network reviewed included: proprietary networks
such as GTE, CompuServe, AT&T, Apple Link, America Online; statewide
networks such as Pennsylvania's Penn Link, Florida's FIRN, Virginia's, VA.PEN;
and, other "grassroots' networks like FrEdMail and 1(12 Net. In addition, input
was solicited from teachers, administrators, the regional service centers, and the
educational organizations that had been utilizing the TEA-NET network.

Review of existing and proposed networks resulted in the formulation of three
essential requirements:

* Network standards which wouiu allow this network to scale as growth and
new advanced technology demanded.

* Network standards based upon TPC/IP and OSI protocols to permit inter-
operability between networking systems.
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* Network standards for UNIX based operating system to permit multi-
tasking for educators utilizing the system.

Following a Request for Proposal process, which did not result in an award, the
staff met with staff at the University of Texas System to consider using the Texas
Higher Education Network (THEnet) as the network carrier. THEnet, currently
providing connectivity to the majority of the major post-secondary institutions in
the state, is a NSF regional network connected to thousands of other networks
worldwide through the Internet. Analysis of the available networking
alternatives showed that an approach based upon interagency contracts with The
University of Texas System for telecommunications services was the option
which would realize both the most cost-effective system and increased
services to Texas K-12 students and educators. Several other states including
Virginia, California and Florida are considering adopting similar models to bring
connectivity to their public school educators.

The configuration of TENET is based upon a distributed design. The local hosts
are a series of message processing and storage units (MPS) which are Unix
systems with 24 Megabytes of memory, 1 Gigabyte of disk, and backup tape. The
University of Texas System Office of Telecommunication Services houses one
system which functions as the central host. Local phone access as well as 800
line service is provided in Austin. Seven other message processing and storage
(MPS) computer systems are distributed across the state at university sites to
store messages and support applications.

The Computation Center of The University of Texas at Austin provides help-desk
services for the public education community in the use of the TENET through the
expansion of existing THEnet information center operations. Applications on the
system are designed and implemented by The University of Texas System Office
of Telecommunication Services in cooperation with the Texas Education Agency.

By contracting with the existing distributed network of The Higher Education
Network (THEnet) public school educators are brought onto an electronic
network with rich resources which include online library catalogues, educational
computer archives, public databases, and instructional hypermedia libraries. The
distributed computer system, when fully implemented, will permit local access
from fifteen major metropolitan centers in the state. Toll-free lines are available
to educators located outside the local calling areas. As the traffic increases on the
network, local access will be expanded through additional nodes. Utilizing
THEnet also recognized and supports national efforts to link higher education
with public education and offers the potential for expanded access and extended
services over the network.

Another key component to success networking involves adequate training and
support. The Texas Education Agency worked with the Texas Center for
Educational Technology to design curriculum for course delivery through a mix
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of expertise available at the Center, other universities, and regional education
service centers. Training on the Texas Education Network is now being
conducted statewide through the 20 regional education service centers through
a training of trainers model.

The analysis of the interagency approach realizes the following advantages to the
K-12 community:
* Utilization of an existing tax-supported network.
* Increased access to other state agencies serving public education.
* Increased access to the wealth of resources available in the university
community.
* Training designed to meet unique needs and resources available to the state
education community.
* Access to network services at minimal cost to Texas educators.
* Rapid implementation of networking services.
* Extension of the potential use of the system to include curriculum based
projects as well as administrative projects, thus expanding the benefits of the
network to teachers and students.

The basic components of the TENET network include:

* Electronic mail: The TENET network utilizes the PINE mailer designed by
the University of Washington. The mail service extends beyond the community
of educators in Texas to educators using other state, national, and international
networks.

* Electronic bulletin board: The bulletin board, with capabilities for indexing
and searching, makes it possible to post information from a many locations
within the state for educators to access.

* Electronic conferencing: Conferencing differs from a bulletin board in that it
establishes a climate of interaction thus allowing educators from different
locations to discuss important topics.

* Electronic Databases: Electronic databases contain information accessible by
all Texas educators.

* Workstation communication software: Software which will permit
educators to edit and prepare files for transmittal, as well as request or send
information to and from bulletin boards, conferences and databases, prior to
actually connecting to the network, is an integral part of the design. This will
minimize the time each educator will be directly connected to the network and
will reduce the cost of telecommunications time. Currently the TENET network is
utilizing Kermit. However, there are plans in place to customize the
communication software.



* Telnet: A capability which permits resource sharing between networks is an
important part of the network design which permits educators to have access to
many resources on the Internet.

* Remote file transfer ftp: This capability permits sharing computer files
from many networks.

The benefits of the electronic network extend beyond just electronic mail and
computer conferencing. The network supports collaboration between K-12
educators and post-secondary educators. For a nominal fee of $5 per year and no
online cost, Texas administrators, teachers, and students have the capability to
extend their communication to thousands of ed Jcators and students throughout
the United States and countries around the world. By using the TENET network,
not only are they able to utilize many major university libraries such as the
University of Texas, Texas A&M, University of California, University of Hawaii,
and University of C 31orado, but they also have access to resources such as
NASA's Space link in Huntsville, Alabama. By utilizing NASA, teachers are
able to communicate with astronauts and scientists as well as retrieve classroom
materials for their own use. Other resources on TENET include UPI news, CNN
Newsroom lessons, and Newsweek Lessons. In addition, by the beginning of
1992, the network will feature an online encyclopedia and a study skills guide.

The capabilities of the TENET network also include electronic mail gateways to
many other major networks. Some of these networks include Apple Link,
CompuServe, MCI mail, AT&T mail, FrEdMail and Fidonet. These capabilities
are available to Texas educators without an additional charge.

Forty Texas educators, representing a broad range of expertise, were selected as
TENET Master Trainers. They received training in three areas: use of the
network, conference moderation, and curriculum integration. Twenty of the
trainers were from each of the educational service centers. The additional twenty
trainers represented school librarians, math supervisors, computer coordinators,
and representatives from professional organizations such as the Texas Computer
Education Association (TCEA), the Texas Association of School Boards (TASB),
the Texas Associati, n for Supervision and Curriculum Development (TASCD),
and the Texas State Teachers Association (TSTA).

The TENET network uses USENET conferencing software on the system to create
Texas specific conferences. All of the TENET conferences are moderated by
educators so that as telecommunications is introduced into classroom, an
understanding of how to create an environment for learning and network
etiquette can be established. All of the educators functioning in the role as a
moderator on TENET will have had training to help nurture and guide
conference participants as they begin to explore the use of telecommunications.

c_
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Since the network began operation on August 26th, more than 9,800 users are
accessing TENET. They average 10,500 logins per week and more than 75 new
users apply for an account each day. Telecommunications projects are an
ongoing part of many Texas educators. One such project is an example of how
telecommunications can bring students, teachers and members of the community
together through collaboration across state and national boundaries. This effort
brought students, teachers, and community members in El Paso closer to their
peers in the East Texas community of Sour Lake. During the past several years,
the Agency has provided support for other such projects tailored to specifice
needs by classroom teacher. Examples of such projects include projects which
enabled handicapped students to share their writingn with other geographically
dispersed students throughout the state and nation. In addition, the Induction
Year pilot supported new teachers as they were inducted into the profession of
teaching. Through a collaborative effort with educators in the state, the
Agency supports the use of telecommunications as an instructional application
which extends learning beyond physical barriers and time constraints.
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Internet/NREN THE Community Learning Network
(A Community of Communities)

by Frank Odasz, Director of Big Sky Telegraph
Western Montana College

The online medium has great promise for providing an unprecedently superior
method of matching needs and resources worldwide. The opportunities for
collaborative work between physically distant persons are unlimited, but the
medium is new and different enough to require carefully planned training for
all members of society.

Survival in the information age requires K-100 lifelong learning for all members
of society. At this time, the Internet cannot technically handle the volume of all
members of society having realtime access, despite the growing awareness of the
Internet rapidly becoming THE education and global trade link worldwide.
Deciding to refuse this vital access to a segment of our society could have
disasterous human consequences for those individuals.

Maximum connectivity is required to fulfill the potential of the Internet.
Distributed conferencing COULD allow ALL members of society access to
Internet information exchange, as batched calls from free, public access
community systems would economically be transferred during the low-usage
nightly hours. Thousands of such systems are already operational.
Communications between people may be needed more than the transfer of huge
graphic files and bandwidth intensive realtime use of the Internet. The
Internet in its present form CAN adequately serve as a transfer medium between
local and regional systems through automated nightly polling calls.

Revealing solutions to the problem of mass access would be unveiled if a study
were done on the value/volume ratio of the highest value resources (infovalue)
and capabilities the Internet offers for learners, entrepreneurs and resource
providers. If most high value information were primarily textual and average
information requests could be met with merely pages, vs hundreds of pages, then
distributed conferencing should economically provide for most needs. Direct
realtime access may not be necessary for most information sharing tasks.

Infovalue assessment needs to be done on benefits and uses best suited to both
realtime access and distributed conferencing. The high volume files and
instantaneous access might not match the high infovalue needs meetable with
distributed conferencing. This is a vital point where economics dictate the
options and highbandwidth lines or expensive terminals are not available. The
evolving ever-faster modems make distributed conferencing increasingly
attractive.
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Once the infovalue/volume ratio is fixed, the economics/ infovalue/volume
would make the only practical directions forward, very clear, and common sense.
Necessary, are funded ongoing demonstrations of all levels of Internet access,
for all types of community-wide needs, to allow the most efficient models to
evolve in the economically competitive race for maximum information value for
minimal training/effort.

Public resistance to this medium testifies that the training effort/connections cost
/infovalue ratio is yet unbalanced.

Effective use of realtime access may best be left initially to librarians who can
navigate the complexities and mentor citizens' more complex information needs.
Eventually, home realtime access, and the citizen teleliteracy to benefit from such
bandwidth, will evolve, as high value information becomes available through
better user-friendly interfaces and the technologies for low-cost realtime access
dissemination improve.

What appears inevitable in our joint battle to stay afloat in an age of
infooverload, are better ways to share our areas of expertise more broadly,
because no one can stay current in all areas. This is the human analogy to
database access.

The NREN has opportunity to offer a combination of connectivity options,
extending into the home, and involving every citizen through a combination of
high bandwidth direct access and distributed conferencing using local and
regional systems.

The proliferation of low-cost microcomputers and notebook computers testify to
the individual empowerment of computers and telecomputing. The proliferation
of individual telecomputing power may well become the basis for national
economies and power.

Each community needs a system for enjoying local benefits of telecomputing for
civic discussions and dissemination. Local bulletin board type systems can
provide free local access to all community members. An online "community of
communities" can be created, multiple conferences being shared between
consenting systems, and the Internet, on any topic through only minutes of
nightly connect time.

We share the assumption that in the information age, connectivity would make a
difference, but we've not studied the appropriate levels of connectivity against
the value of the benefits of the various types of information accessed. Rather than
access to file archives, graphics or databases, we need connectivity with each
others minds, ideas, and hearts.



Today, distributed conferencing can keep costs within feasible range, allowing
K12 students and teachers to exchange email with anyone on the Internet, and
order files via 1~ i P.

Free local home access becomes feasible using local systems with distributed
conferencing, allowing access for continuing education, discussion of local issues
and system customization to suit local needs.

The issue becomes the training and promotion of successful models. Identifying
the most beneficial telecomputing uses and related info for teachers,
businesspersons, and community members and demonstrating how resources
from the Internet can be reposted locally.

The challenge is bringing the advantages of telecomputing to as many citizens as
possible, the risk is viewing the NREN as being for an elite group, only. Without
using distributed conferencing and local/regional systems, the NREN may not
benefit most taxpayers.

Citizen teletraining for political acceptance of high bandwidth systems requires
teachers and citizens must see the value firsthand before becoming economically
committed. They need local systems as the first small step toward acceptance of
the medium and eventual high bandwidth systems.
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EDUCOM

THE NATIONAL RESEARCH AND EDUCATION NETWORK

A Position Statement prepared for the
Monterey NREN Workshop by the

EDUCOM NETWORKING AND TELECOMMUNICATIONS TASK FORCE

1. ORGANIZATION

EDUCOM is an association of American colleges and universities with common
interests and programs in the fields of computing, networking and information
technology. Membership currently stands at five hundred and seventy institutions. The
EDUCOM Networking and Telecommunications Task Force (NTTF), is composed of
forty-five EDUCOM members and twelve corporations and organizations with a special
interest in the development of computer based networking for research and education.

IL NATURE, GOALS AND CONSTITUENCY OF THE ORGANIZATION

NTTF represents the networking views of a majority of the research universities in the
United States. It has taken public policy positions on behalf of this constituency for a
number of years. Selected NTTF publications are listed in the Bibliography.

III. LONG TERM NREN MODEL
A. Background.

The legislative history of the NREN began as a result of Congressional interest in the
improvement of computer networks to support research challenges of national
importance, such as climate change, manufacturing design and medical imaging. Further
study and testimony presented during Congressional hearings revealed that the potential
social and economic contributions of advanced networks were both broad and deep,
including:

advances in research resulting from the networking of large scale computational
resources, such as supercomputers and databases, together;

support for scientific and other forms of collaborative work through real time
network facilities which tie individuals in geographically distant locations together;

integration into educational curricula at all levels of computer based instruction and
network access to information resources;

opening of vast archive:, of federal technical, scientific and economic data now stored
in electronic but inaccessible form;

creation of nationwide citizen access via the network to educational programs, to
public information of all kinds, and to commercial information resources related to both
work assignments and to recreational activities.

As enacted, the High Performance Computing Act of 1991 (Public Law 102-194),
creates a federal NREN initiative designed to "provide researchers and educators with
access to computer and information resources and act as a testbed for further research and
development of high-capacity and high-speed computer networks."

EDUCOM NETWORKING AND TELECOMMUNICATIONS TASK FORCE
1112 Sixteenth Street NW, Suite 600, Washington, DC 20036

Phone 202-872-4200 Fax 202-872-4318 Email NTTF @EDUCOM.EDU
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The intent of the NREN bill is to make progress on two objectives simultaneously:
(1) speed up the development of high performance network technology and

improve the process by which the technology is transferred to the private sector;
(2) expand access to networked computer and information resources within the

research and education communities.
A useful long term model for the NREN must address both the "process" goals related

to development and technology transfer, and the "access" goals related to expanded use of
advanced network technologies within research and education. These twin goals are
complementary but their implementation requires a variety of tactical approaches within a
single overall strategy.

B. NREN and National Information Infrastructure
As the public policy debate on the NREN has evolved over the last several years, it has

become apparent that many of the goals envisioned for the NREN are equally applicable to
the evolution of an advanced national information infrastructure (NII), which goes
beyond the boundaries of the research and education communities. There has been little
disagreement on the desired characteristics of the future information infrastructure:

Ubiquitous, with universal accessibility for homes, businesses, and
public sector organizations,
Digital and broadband, able to support a wide range of integrated voice,
video and data applications,
Based on openly developed, interoperable standards,
Containing adequate protections for individual rights,
Market driven, with products and services primarily from the
private sector.

The convergence of thinking about the goal-states for the NREN and the Nil is
shifting the focus of attention from what the NREN and Nil should be to a debate over
how to get there. Significant areas of disagreement on "process" exist, including:

federal NREN/NII programs and levels of investment,

governmental policy/regulation setting and protection of the
public interest,
Standards development and adoption,
Relationship between the NII and communications industry
deregulation.

C. NREN/NII Process Issues.

We are entering a period in which the one hundred year old narrowband voice
telephone network will be replaced rapidly by a new worldwide computer/communications
infrastructure based on broadband packet switched networks in which voice, data and
video signals are fully integrated to meet varying customer needs.

The realization of an integrated applications environment based on such a broadband
infrastructure will require a coordinated program of technology investments, with
assistance from government, from research and education, and from industry.

Developmental contributions to advanced networks, in the form of basic research,
applied development, pre-commercial testing and deployment, and technology transfer to
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the private sector, are all important parts of a national advanced networking strategy. A
concerted effort, based on work by individuals and organizations from many parts of
society, both public and private, will be necessary. The working out of an effective
NREN/NII partnership, one capable of addressing and resolving the policy and funding
barriers noted above, will be an important part of the effort. In the long run, the
computer, communications, information and entertainment industries must be the
primary source of the trillion dollar investments in hardware, software, databases and
facilities which will provide network services. The key to unlocking investment capital is
creation of a strategic NII plan and the leadership to pursue it effectively.

D. Access Issues

The networks within the NREN/NII system will have diverse characteristics, including
differences in technical implementation, types of use, and business orientation. The
following cases represent typical situations that will be encountered:

(1) Prototype networks that are open to a limited class of sophisticated users on a "try
this at your own risk" basis, with the intent that such use will assist in the development
process. Funding for this case will likely be directly to the developers as part of a program
grant or contract. No recharge of costs will be feasible given the character of the network
and its use.

(2) Pre-commercial networks or network database applications, which have passed
the prototype stage, but for which the full scope of use and of commercial marketability
are unknown until a base of users can be established. This type of network service is
particularly attractive to public sector institutions because it matches their mission goals of
improved education, research and public service. This constituency is willing to take risks
and accept less than fully commercial standards of user support and reliability in pursuit
of their vision of better instruction and advances in research. Because the chosen
technology is in transition from development to commercial status, and because the users
are tax supported institutions, normal cost recovery methods are not feasible. Instead, a
mix of grants from sponsors and fund allocations from within the institutions will be used
to cover service costs. This is already the case with networks such as NSFNET.

(3) In time, services which successfully emerge from the development and pre-
commercial process are adopted within the private sector and generate a return on costs
incurred and capital invested through market pricing mechanisms. Ideally, the services
are offered by more than one source, thus giving users a choice and ensuring a competitive
marketplace.

This discussion illustrates the diversity of the services environment within the future
NREN/NII system and the fact that no single funding strategy will be suitable for the
network system, its services, and its users.

With respect to overall funding responsibilities for network access and services, the
NTTF has long advocated a cost sharing arrangement for the NREN in which sponsors
and funding sources for the components of the NREN provide a fair share of necessary
funds.

The principal responsibility of the federal government will continue to be the
provision of funding for R&D for advanced and pre-commercial networks, and the
provision of operating funds for networks which are mission related to programs of
federal agencies, their contractors and grantees. A continued high level of federal
investment in the development and pre-commercial use of advanced network facilities and
services is absolutely essential to a national strategy for competitiveness in this key
economic sector.
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The principal responsibility of state and local governments will be to ensure that
funds are provided for network operating costs to meet the requirements of all levels of
education and the general information needs of the public.

The principal responsibility of the private sector will be to invest in the commercial
applications of advanced network services and to support a robust, affordable and widely
accessible advanced communications infrastructure for the United States.

IV. HISTORICAL MODELS THAT COULD BE APPLIED TO THE NREN
A transportation analogy is frequently used for the NREN, substituting high speed

digital bits of information for the canals, highways, and railroads of earlier eras. In each of
these prior efforts, the federal government played an important initiating and sustaining
role.

The NTTF looks forward to an opportunity to assist in developing an appropriate
management and oversight structure for the NREN that includes participation by major
constituencies and stakeholders. The technology of the network itself, already partially
realized in today's Internet, will permit effective communication among managers and
technical experts in geographically distant sites and thereby promote an organizational
structure of minimum size and maximum effectiveness.

It may be useful to guide new management proposals with a few basic principles:

Ensure that the recently created federal coordination office for HPCC functions
effectively.

At the federal level, set general guidelines for the NREN, with provision for
distributed implementation and funding.
Use available federal funds for maximum leverage in meeting goals of the network
through cost sharing and partnership arrangements.
Create a participatory governance structure for the NREN that reflects a balance
of public and private sector values and needs.

Further comments on NREN management may be found in section VI (A) below.

V. COMMENTS ON NREN REPORT QUESTIONS
Section 102(g) of the Act requires the Director of OSTP to provide the Congress with

a report dealing with the following questions concerning the NREN. The questions are
sequenced here in approximate order of importance to NTTF members.
A. "(2) the future operation and evolution of the Network."

The NTTF recommends that the Congress, in its oversight hearings on P.L. 102-194
and in its hearings on the pending information infrastructure bills, S.2937/HR5759,
explicitly adopt a model for the Nil in which the NREN program plays a key role of
energizing and leveraging public sector resources to assist in the realization of an advanced
information infrastructure for all Americans that also meets research and education needs
for access and services.

B. "(1) effective mechanisms for providing operating funds for the maintenance and use of
the Network, including user fees, industry support, and continued Federal investment;"

The NTTF believes that existing funding mechanisms, including governmental
contracts, grants, cooperative development agreements, and standard services
procurements, are adequate for the needs of the NREN if used appropriately. The more
important issue is establishing priorities for types of support and obtaining the requisite
funding levels. See discussion above in section III (D).
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C. "(6) appropriate policies to ensure the security of resources available on the Network and
to protect the privacy of users of networks."

This general issue has been extensively studied in the last five years. The most
comprehensive treatment is in the 1990 report of the Computer Science and
Telecommunications Board of the National Research Council, "Computers at Risk." The
report contains a number of policy recommendations for federal action which are
endorsed by NTTF.

The Computer Security Act of 1987 provides legal coverage for many specific
situations which arise on federal networks. A number of states have adopted similar
protections for their jurisdictions.

Personal privacy on the NREN is a more complicated issue for a number of reasons.
First, the general provisions of "common carriage" as contained in the Communications
Act of 1934 were intended to deal with situations in which individuals were conversing
with each other over a dedicated analog voice circuit. Computer networks, by contrast, are
normally not connecting individuals in real time over dedicated circuits. They are
transferring packets of information between two computer systems over transmission
facilities which are generally in shared use with other systems. In the future, when
broadband, multimedia networks such as the NREN emerge, the network may be
exchanging voice, video and data packets between two users simultaneously, thus further
confusing the differences between principles applied to low speed voice circuits and those
needed for high capacity shared facilities.

Another privacy complication results from the fact that many maintenance and error
correction techniques used with the Internet and its connected computer systems require
the examination of individual packets and computer files associated with network services.

The simplistic application of common carriage principles to NREN privacy is likely to
worsen the situation, not improve it. As noted above in section C, the revolution in
telecommunications from an essentially voice only national system to an international
broadband, multimedia system of networks, both public and private, will require
substantial updating of the U.S. Communications Act. Appropriate experts should be
tasked to develop a definition of personal privacy in such a networked world and to
recommend revisions in our law where necessary to meet new requirements for the
protection of individual rights.
D. "(5) how to protect the copyrights of material distributed over the Network;"

Infringement of copyright is not an issue uniquely associated with computer
networks. However, a worldwide network with virtually instantaneous transmission of
entire volumes of material previously distributed in book form does magnify the potential
for infringement manyfold.

Areas for abuse include theft associated with intercepted transmission of copyrighted
plain text, as well as copying or redistribution of copyrighted material by the recipient
which exceeds the limits of legally permitted fair use. There are a variety of means in use
and becoming available, such as encryption, to deal with the first type of abuse. The
second type is more difficult, because it involves individual actions occurring in a variety
of organizational and geographic settings.

Since this general issue has already been raised in connection with revisions to the
Copyright Act, it should continue to be dealt with in that context, i.e., as a special case of
copyright protection and enforcement, rather than as an area In which new legal sanctions
associated with the NREN are enacted. In saying this, the NTTF wishes to emphasize that
it regards protection of intellectual property as a right and responsibility that is central to
institutional integrity and ethical behavior by members of the university community.
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E. "(4) the technological feasibility of allowing commercial information services providers to
use the Network and other federally funded research networks;"

Many commercial information networks are already connected to the Internet and the
number is growing rapidly. Technological feasibility is not a significant issue with today's
technology, although it may cause some problems as broadband services are introduced
during the next five years. The expanded market for information services that will be
generated by broadband, multimedia transport on the network will justify the investments
that the private sector providers will need to make to upgrade their services.

Transport access across other federally funded research networks for commercial
information providers should be subject to the normal procurement rules for network
services for such networks. There is no useful distinction between agency acquisition, to
meet mission requirements, of network transport services and network information
services.

F. "(3) how commercial information service providers could be charged for access to the
Network, and how Network users could be charged for such commercial information services;"

Commercial information service providers are already connecting to both public
sector and private sector providers of Internet access. The financial arrangements vary,
but are typically based on an annual fixed fee based on network capacity used.

Existing commercial information networks use a variety of charging schemes for their
services to end users, including flat rates, variable rates, and combinations of the two.

In general, billing arrangements for individual network services subscribers are likely
to continue to be adequate where the individual is paying from his or her own funds.
There are many examples, such as Compuserve and Prodigy, where this works
satisfactorily.

One troublesome area is where an organizational entity, such as a university
department or library, is making the financial arrangements for access to information
services on behalf of its faculty and students, whose individual use patterns are difficult if
not impossible to predict in advance. Although this situation may be new to computer
information networks, it is a common problem in many institutional and organizational
environments. There is no generalized solution, nor any single network policy, capable of
addressing the problem. It should be worked out on a case by case basis between providers
and consumers, including the use of model agreements such as those being developed by
the CoaFtion for Networked Information.

There is no reason for governmental involvement in pricing and cost recovery
methods of private information providers. In fact, government intrusion into the pricing
area might delay the development of this market. In the few cases where monopoly
behavior might be a concern, the firms involved are (or should be) subject to existing
restraint of trade laws, such as Wright-Patman and Sherman.

VI. OTHER IMPORTANT POLICY ISSUES

A. NREN Program Management Within the Federal Establishment
Since the first annual report required by the NREN legislation is not due for some

months, it is premature to draw firm conclusions on the quality of program management
that is being exercised. Until the creation in September, 1992, of the federal coordinatiojn
office for HPCC, the administrative arrangements for the NREN were remarkably diffused
for such an important program. At the present time, there continues to be a lack of
identifiable accountability for program management and no clear statement of program
milestones or commitments against which to measure progress. No effective arrangements
for participation in program management by the non-federal constituencies of the NREN
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have been established.
Remedial steps to improve NREN program objectives, management and accountability

should be considered by the Administration and by the Congress in its next cycle of
oversight hearings.

B. Network Subsidies
There has been controversy over the use of centralized agency or institutional funding

to procure commercial network services, on the grounds that "subsidized" network services
(i.e. unpriced to individual end users), will result in inefficient overuse of the services.
This is not an easy issue to resolve, because the potential utility of individual end user
decisions in a priced environment tends to be offset by the loss of buying power which any
one user enjoys. Most governmental entities, and many institutions, have chosen to
concentrate their information technology buying power in the office of a senior executive,
and in some cases, to band together in cooperative buying arrangements for similar
services. The use of internal recharge systems in such situations varies widely.

C. Network Acceptable Use Policies

Acceptable use policies began as a means to ensure that use of the federally funded
portions of the Internet, chiefly NSFNET, conformed to the restrictions of agency
program and appropriations language, which generally specifies that federal funds may
not be used for purposes not included in program authorizations and agency enabling
legislation.

Several characteristics of NSFNET have made it extraordinarily difficult for the
acceptable use policy to function effectively. First, only a small part of the network is
directly funded by NSF, namely the current T3/T1 backbone facilities, and even they are
managed and operated by a joint venture under a cooperative agreement in which
extensive cost sharing among the partners is taking place. The state and regional networks,
and the campus and research site networks, which are part of the end to end services of
NSFNET, are operated and almost entirely paid for by non-federal funds.

Second, in contrast to the mission oriented networks of most federal agencies, which
largely connect federal employees and contractors, NSFNET has a specific program goal to
provide network connectivity as broadly as possible within the education community, for
purposes consistent with institutional research, education and public service missions.

Third, NSFNET and other federal networking programs have a program goal to assist
in the transfer of Internet technology to the private sector and to encourage the growth of
commercial Internet services.

The current confused situation includes a wide spectrum of views, the boundaries of
which may be described as follows:

Advocates of a broad interpretation of acceptable use argue that all activities on
campus networks that are permitted by institutional policies should be legitimate traffic on
any portion of NSFNET (or the NREN). This includes access to and from commercial
information providers since they are a normal part of institutional activities. It also
includes connections between for-profit firms that are members of state and regional
networks, since their membership contributes both programmatically and financially to
the health of the overall network.

Advocates of a narrow interpretation of acceptable use argue that transporting
commercial traffic over a fully federally funded backbone or network facility constitutes
private gain at public expense and should be prohibited. They also argue that, pushed to
its logical extreme, the broad interpretation argument would keep the federal government
permanently in the network services business, which is inconsistent with commitments to
move the technology into the private sector.
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Congressman Rick Boucher, Chair of the House Science Subcommittee, has
introduced legislation that would permit NSF to allow non-research and education traffic
on NSFNET in circumstances where doing so would advance overall goals of the program.
If passed, this relief would defuse the current situation and remove uncertainty that exists
today among private sector information providers as to their ability to use NSFNET as an
access method for their research and education clients.

The NTTF believes that an updated acceptable use policy is needed, one that is capable
of being easily implemented in the diverse environments of campuses, and one that
encourages rather than inhibits growth in research and education uses of the network.
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A. Organization

ELECTRONIC FRONTIER FOUNDATION

Electronic Frontier
Foundation, Inc.

666 Pennsylvania Avenue SE
Suite 303

Washington, DC 20003

Represented by Daniel J. Weitzner, Staff Counsel, Washington Office

B. Nature, Goals, and Constituency of the Electronic Frontier
Foundation

Phone: (202)544-9237
Fax: (202)547-5481

Internet: jberrhan@eff.org

The Electronic Frontier Foundation (EFF) was founded in 1990 based on a

shared conviction that a new public interest advocacy organization was needed

to educate the public about the democratic potential of new computer and

communications technologies and to work to develop and implement public

policies to maximize civil liberties and competitiveness in the electronic social

environments being created by new computer and communications

techneogies. Our primary mission is to insure that the new electronic highways

emerging from the convergence of telephone, cable, broadcast, and other

communications technologies enhance First and Fourth Amendment rights,

encourage new entrepreneurial activity, and are open and accessible to all

segments of society.

The EFF is committed to ensuring that the rules, regulations, and laws being

applied to emerging communications technologies are in keeping with our

society's highest traditions of the free and open flow of ideas and information

while protecting personal privacy.

C. Vision of NREN

1. NREN as a Test-b for the National Public Network

In discussions about the Interim Interagency NREN, National Science

Foundation officials have reiterated their intention that they are NOT building a
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national information infrastructure. In a strict sense this is true, but in enacting

the NREN legislation and taking the first implementation steps, the Congress

and federal agencies are taking a critical step toward what we call the National

Public Network, the vast web of information links evolving from computer and

telephone systems. By the end of the next decade, these links will connect nearly

all homes and businesses in the U.S. They will serve as the main channels for

commerce, learning, education, and entertainment in our society. The new

information infrastructure will not be created in a single step: neither by a

massive infusion of public funds, nor with the private capital of a few tycoons,

such as those who built the railroads. Rather the national, public broadband

digital network will emerge from the "convergence" of the public telephone

network, the cable television distribution system, and other networks such as the

NREN.

Not only will the NREN meet the computer and communication needs of

scientists, researchers, and educators, but also, if properly implemented, it could

demonstrate how a public information network can be used by many other

groups in the future. As policy makers debate the role of the public telephone

and other existing information networks in the nation's information

infrastructure, the NREN can serve as a working test-bed for new technologies,

applications, and governing policies that will ultimately shape the larger

national network.1

So, while the NSF may say that it is not building infrastructure, the

components put into place now, such as the planned network access points, will

be critical links in the evolving infrastructure fabric. If poorly implemented and

narrowly conceived, the building blocks of the NREN may be a testbed for

nothing at all. But if the steps taken now by the NSF and other participants in
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the NREN project are made carefully, they can serve as important incubators for

the next generation of public information infrastructure.

2. Expand the number of users who have access to the Internet and
NREN

The tremendous popularity of the Internet has already demonstrated the

value of public data networks among higher eduction and research institutions.

Congress should adopt policies which help make Internet resources accessible to

an ever-broadening community of users. In the 1960s, the average fifth grader

had no need to use the ARPANET to access remote computing power. But in the

1990s, students down to the elementary school level can benefit from having

access to libraries and other on-line educational resources from all around the

country.

As information technology becomes more and more sophisticated, some

have warned that we could be dividing American society into the "information

haves and havenots."2 Let us use the NREN as one of many tools to enable all

segments of society to have access to important information and communication

resources.

3. Enhance "access to electronic information resources maintained
by libraries, research facilities, publishers, and affiliated
organizations."3

Millions of scientists, students, government workers, and even the occasional

Congressional staffer rely on the Internet as a primary computer and

communications tool. Researchers exchange scientific information, students

further their education, government workers communicate with others working

on publicly-funded projects, and some of us even use the Internet to stay in

touch with political developments.
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The more information that is accessible over the Internet, the greater its

value to its users, but the potential of the Internet as an information

dissemination medium for both public and private institutions has only just

begun to be explored. Congressional policies that allow both non-commercial

and commercial information providers to offer their services over the NREN

will enhance the productivity and creativity of researchers, educators, students,

and other NREN users.

4. Support the free flow of ideas: The NREN as Public Forum

Currently, the academic community relies on the Internet as a forum for

exchanging scholarly research and data. Traditional academic freedom of speech,

as guaranteed by the First Amendment, should be protected in this new forum.

Beyond this, as more and more individuals and organizations rely on the NREN

and connected networks as a public forum for speech, the letter and spirit of

constitutional guarantees of free expression must be extended to electronic

networks.

In a society which relies more and more on electronic communications

media as its primary conduit for expression, full support for First An:endment

values requires extension of the common carrier principle to all of these new

media. A telecommunications provider under a common carrier obligation

would have to carry any legal message regardless of its content whether it is

voice, data, images, or sound. Some networks and some carriers may, because of

their mission, justifiably have restrictions on the content that they will carry.

But as a general rule, we should strive for networks with few or no restrictions

on content.
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5. Promote "research and development leading to commercial data
communications and telecommunications standards."4

The HPCA recognizes two important areas of research for the development of

the NREN. First, much basic engineering work remains to be done in order to

provide the high-speed (gigabit) data transmission services required by certain

applications, such as supercomputing and high definition video and graphics.

Second, in order to bring the benefits of network information services to a wider

community of users, standards for data presentation and access need to be

developed. For example, because most libraries catalog books according to

standard systems which we have all been taught, we can walk into almost any

library and find the books we need. If electronic information services are to be

truly useful beyond a narrow group of technical workers, much progress must be

made toward making the services easy to use.

D. Historical Models: The Early Days of the US Postal Service

One of the first public infrastructure initiatives in the history of the United

States was the creation of the US Postal System. The postal system was

understood to have two major goals: to promote dissemination of information

around the vast new country and to facilitate commerce. The goal of

information exchange was seen as so important that an internal cross-subsidy

was built into the postal system which allowed newspapers to travel free of

charge, and gave newspaper editors free use of the mails for purposes

investigating stories and exchanging information with other editors.

High on the agenda of the Continental Congress in 1775 was to establish a

postal system that was independent of the British colonial system and which

would meet the needs of the revolutionary army. The Congress found that:
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[T]he present critical situation of the colonies render it highly necessary that ways and means
should be devised for the speedy and secure conveyance of Intelligence from one end of the
Continent to the other.5

So, on July 26, 1775, a resolution was passed creating a post office and at the same

time named Benjamin Franklin Postmaster General. Aside from the desire to

achieve an efficiently run system, a national postal system seemed to have a

higher political and symbolic value to a number of commentators and public

figures of the day. Benjamin Rush, a Philadelphia physician, who was in favor

of a strong central government to promote national unity, wrote:

For the purposes of diffusing knowledge, as well as extending the living principle of
government to every part of the united states every statecitycountyvillageand
township in the union, should be tied together by means of the post-office. This the true non-
electric wire of government. It is the only means of conveying heat and light to every
individual in the federal commonwealth. Sweden lost her liberties, says the abbe Raynal,
because her citizens were so scattered, that they had no means of acting in concert with each
other. It should be a constant injunction to the post-masters, to convey newspapers free of all
charge for postage. They are not only the vehicles of knowledge and intelligence, but the
centinels [sic] of tile liberties of our country.6

In the early 19th Century, this privilege of "free exchange" for newspapers was

expanded to include magazines, pamphlets, and other publications. Artifacts of

this subsidy can be seen in the special mail rates still in place for magazines,

books, and non-profit institutions.

The history of United States policy with respect to various public

infrastructure developments demonstrates one undisputable fact: public policy

has a critical role to play in promoting public infrastructure. Looking back to

various projects from past the TVA, the REA, the Government Document

Depository System , or the Interstate Highway program may give us an

indication of what sort of public goods we have accorded most value. From the

list above we see support for the value of local economic development,

improved standard of living, access to important public information, and

promotion of interstate commerce.
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With the recognition that public policy has a role to play, the real challenge is

to clarify the values which ought to be promoted. The EFF has been arguing for a

telecommunications infrastructure guided by the following objectives:

establish an open platform for innovation in information services that is
ubiquitous, affordable and includes a critical mass of features;

promote competition in communications services;

promote free expression by reaffirming the principles of common carriage;

foster innovations that make networks and information services easy to
use;

protect personal privacy; and

preserve and enhance socially equitable access to communications media.

E. Issues Raised by the High Performance Computing Act

1. Funding the Network

Commercial users should pay their fair share of network costs, but fees
should be structured to promote uses that are considered socially
important though may not be economically self-supporting.

While it is not the federal government's obligation to provide every potential

user community with free or even subsidized network access, there is a strong

public interest in promoting use by certain institutions and classes of users.

Through rate structures which include special low charges for non-profit

institutions, libraries, educational institutions, and newspaper publishers, US

communications policy stretching back to the early Postal System has recognized

that certain forms of communication are vital to the cultural and political health

of American society. Just as commercial use of the postal service cross-subsidizes

non-profit use, and tax payers support educational television, it may be

appropriate to create similar subsidy structures for the use of network systems.
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2. Future Operation and Evolution of the Network

Seek policies to promote network access to a broader community of users,
but not all necessarily on the NSF vBNS.

EFF places a high value on bringing the benefits of on-line communication to

an every broadening community of users. Furthermore, we believe it is vital

that there is the maximum possible interconnection among electronic networks.

The NSF's plan to have open access Network Access Points (NAPs) is a positive

step toward the goal of expanded interconnection. The NSF-funded research

backbone, therefore, need not be the medium whereby new classes of users gain

network access.

3. Access fees for Commercial Information Service providers

[see point 1 above]

4. Technical Feasibility of Mixed Commercial and R&E Usage

Since a mixed-use network is an important policy priority, federal research
dollars should be targeted toward advances in routing technology that
would facilitate such usage patterns.

Existing international communications infrastructures, such as the public

switched telephone network that connects virtually all countries of the world,

have solved the problem of sharing network costs equitably. Even though the

telephone networks of various nations have great variations in internal fee

structures, a single global system has been forged. The exact model adopted by

the international telephone network may not be appropriate for the NREN and

the Internet. Yet, a funding paradigm for mixed use networks seems to be a

problem that can be solved with concerted policy effOrt and sufficient technical

resources.
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5. Protecting Intellectual Property on the Network

In a multi-media information environment, intellectual property regimes
evolved for print and single-mode broadcast media are inadequate to
achieve the desired goals of promoting innovation, expanded access to
information and protecting private investment .

EFF believes that an intellectual property regime for digital media must be

developed which serves the traditional dual role of promoting dissemination of

information to the public and protecting personal property. We have not

studied this issue carefully enough yet to have a single set of recommendations,

however.

6. Security and Privacy

Robust encryption technology and clear privacy policies are necessary to
protect the privacy and security of the increasing number of users who
will come to depend on the NREN and the Internet as a whole.

A key to both security and privacy for digital network systems is robust

encryption technology. Such technology is already available in the form of

public key encryption systems. Unfortunately, both federal law enforcement and

intelligence-gathering agencies have created a number of serious roadblocks

including export control laws and attempts to require network service providers

to "dumb down" their network security to the wide-spread use and adoption

of this encryption technology. Until these policies are relaxed, real security and

privacy will be difficult to achieve. Even with the necessary technology, a dear

set of privacy principles must be adopted in order to assure that the

constitutional rights of network users are protected.?

A-151



Electronic Frontier Foundation

F. Bibliography

M. Kapor and J. Berman, Building the Open Road: The NREN as a Testbed for

the National Public Network, in Building Information Infrastructure (B. Kahin,

ed. Harvard, 1992).

M. Kapor and D. Weitzner, Social and Industrial Policy for Public Networks , in

Global Networks: Computers and International Communication (Linda

Harasim, ed. MIT Press, forthcoming).

I '/
A - 152



Electronic Frontier Foundation

NOTES

I The NREN "would provide American researchers and educators with the
computer and information resources they need while demonstrating how advanced
computers, high-speed networks, and electronic data bases can improve the national
information infrastructure for use by all Americans." HPCA, Sec 2(a)(6)

2 2 Modified Final judgment: Hearings Before the Subcommittee on
Telecommunications and Finance of the House Committee on Energy and Commerce,
101st Cong., 1st Sess. 2 (1989) (Opening Statement of Chairman Markey). Chairman
Markey set the following goal for the development of new information services:

to make [information services] available swiftly to the largest number of
Americans at costs which don't divide the society into information haves and have
nots and in a manner which does not compromise our adherence to the long-
cherished principles of diversity, competition and common carriage.

3 HPCA, Sec. 5(e)

4 HPCA, Sec. 5(d)(2)

5 Journal of the Continental Congress, May 29, 1775.

6 B. Rush, "Address to the People of the United States," in The American Museum
January 1787. (The first issue of a Philadelphia monthly magazine.

7 For a comprehensive statement of privacy concerns in the development of the
NREN see Statement of Marc Rotenberg,Washington Director, Computer Professionals
for Social Responsibility (CPSR), Open Forum on Library and Information Service's
Roles in the National Research and Education Network (NREN),National Commission
on Libraries and ,Information Science (NCLIS),Washington, DC, July 21, 1992.
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Monterey, CA

September 16-18, 1992

A. Organization

FARNET (the Federation of American Research Networks), Inc.

10/1 /92

B. Nature, Goals and Constituency of the Organization

Founded in 1987, FARNET is a non-profit association governed by a board of
directors. Its mission is to promote the use of computer-based
communication networks to enhance research and education; specifically, to
strengthen the capabilities of its members, to improve the quality of Internet
user support and information services, and to represent the interests of the
members in the national arena.

The membership includes 36 organizations:

State based networks 16
Multi-state regional networks 7
Supercomputer center networks 4
Telecommunications carriers 4
National networks 3
Canadian provincial net 1

Universities 1

C. Eventual nature, services, structure, uses and constituencies of
the NREN

Nature

The NREN will include a mix of public (i.e., owned outright by, or
purchased by, governmental institutions) and private facilities. Its
importance will lie in the fact that it serves a community of people and
organizations whose use of computer-based communication is grounded in
the public interest. It will not be a single, homogeneous, publicly-owned
communications network_

The NREN may become a powerful new means of enabling and
enhancing the sharing of information -- a critical function in a democracy.
The risk is that, like any endeavor that purports to be "in the public interest,"
it will attract multiple and competing definitions of "the public interest."
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Major issues: How to handle "boundary conditions" between segments
of the NREN (government agencies, private industry, public
education, etc.). How to balance competing interests.

Stakeholders: All users. All providers of services and facilities.
Federal agencies. Congress. White House/OSTP.

Critical assumptions: Somehow, the "public good" will prevail.
Competing interests will not destroy the open nature of the current
Internet.

Services

The services will include electronic mail, conferencing, directories of
information, database access, access to remote facilities such as
supercomputers and scientific instruments, etc. International access will be
important. Billing and accounting, privacy and security services will be
available. Services for training users and support personnel will be well
developed.

Major issues: Who pays for the development of the tools, systems and
databases that these services are built on? How are the costs
recovered? Can the flexibility and openness of the current Internet be
preserved?

Stakeholders: All users. All providers. Developers of tools and
systems.

Critical assumptions: It is possible to maintain a balance between
public and private (uses, service providers, etc.).

Structure

As new constituencies enter the NREN community of interest, the
locus of authority and control will continue to decentralize. That is, much as
we have seen the once-centralized ARPANET, which served a limited
defense-related community, expand and its boundaries dissolve, the NREN
will continue to attract new communities. Each of these will have its own
culture and its own set of values, goals, and constraints, which will be added
to the NREN "stew."

Because the concept of an integrated information network is so
powerful, some of the more parochial interests of each group will be
mitigated as they seek to participate in the NREN. However, the realities of
how each group obtains funds and where organizational lines of authority are
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drawn will persist. For example, in public (K-12) education, decision-making
happens at the district and state levels. Local control and involvement will
be essential to the success of NREN in K-12 schools. This argues for the
vision of the NREN as a community of interest, encompassing many types of
communications technology and facilities, rather than a single homogeneous
entity.

Uses

The NREN will support education (multiple levels), research
(university, governmental, and private corporate), information delivery
(from libraries, government agencies, and commercial information
providers), and technology transfer (government-industry-university).

Constituencies

Public Law 102-194 mentions specifically: Federal agencies, "research
institutions and education institutions, government and industry, in every
state", "State and local agencies", and "libraries, research facilities, publishers,
and affiliated organizations." In addition, groups ranging from the Computer
Systems Policy Project to the NSF midlevel networks have encouraged the
involvement of new interests, including health care, lifelong learning, and
economic development. At this point, the public perception of the NREN
may be that it is "all nets to all people."

Major issues: Given the reality of flat or declining Federal budgets,
what are the priorities per the HPCC bill as enacted? How susceptible
are these to political pressure?

Stakeholders: Every constituency that wants to be part of the NREN.

Critical assumptions: There is enough commonalty among these
constituencies that a program can be developed that will satisfy them
all sufficiently.

D. Possible historical models

We have no comment on this question since we have not examined it as an
organization.

E. Comments on Congressional questions and ranking of
importance to your constituency

1 ri
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1) Effective mechanisms for providing operating funds for the
maintenance and use of the network, including user fees, industry
support and continued federal investment.

Priority (on a scale of 1 to 5, where 5 is highest priority): 5

Point 1: The Federal investment in the NREN is highly leveraged already by
a combination of user fees, industry support, public investment at the state
and local levels, and expenditures within organizations (on computers, local
area networks, and other infrastructure) to allow them to participate in. the
Internet. In one multi-state regional network the ratio of non-Federal to
Federal investment has been documented at more than 30 to one. This
pattern is likely to continue.

Point 2: The fee structures of many of the state and regional networks
support "cross-subsidization": higher fees are charged to for-profit users
and /or to large institutions than to smaller and /or educational users.
Remote areas, which are expensive to serve, also benefit from cross
subsidization in the current situation. It is false to assume that this practice is
somehow inimical to free-market capitalism. In industry, the counterpart is
differential pricing for commercial, educational, and government customers
(a well established practice, for example, in the computer industry). Common
carriers, on the other hand, are regulated so that even small or remote
customers have access to basic services at an equitable price. The benefits of
cross-subsidization in the NSFNET have been significant.

Point 3. Some ideas about how further to leverage Federal investments:

Specify that states or other beneficiaries of Federal funds contribute
matching funds

Permit Federal agencies to make their facilities available for public use
on a qualified basis (as in contemplated in the NSFNET)

Levy a "sales tax" or other surcharge on information providers and
other service providers who benefit economically from network
access, and reinvest this tax in the NREN infrastructure

Point 4. Federal support should be targeted to specific needs. In particular, it
should fund (or stimulate) high-risk, but potentially high-payoff, areas of
research and development. It should also support the connection of
underserved communities to the network.

2) The future operation and evolution of the network;

Priority (on a scale of 1 to 5, where 5 is highest priority): 5
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Large users -- universities, research laboratories, and businesses -- will
continue to drive the evolution of high-end network services. At the same
time, a growing number of smaller organizations will be clamoring for access
at the "bottom." Services for this constituency will be developed by
entrepreneurs, volunteers, and existing vendors to the PC market. Network
operation will be handled increasingly by the common carriers and by value-
added vendors of telecommunications services. Regional and state
networking associations will continue to add value by aggregating demand,
developing new (higher-layer) services, and building and supporting
communities of interest.

3) How commercial information service providers could be charged for
access to the network and how network users could be charged for
such commercial information services.

Priority (on a scale of 1 to 5, where 5 is highest priority): 4

Commercial information service providers add value to information by
organizing, verifying, updating, providing uniform access to, and
customizing it. Consumers recognize this added value; it is why they pay
publishers and database services. The simplest way to charge commercial
information service providers is to impose a tax on revenues gained from
network access. Since providers set the price of their information services,
and consumers buy as much as they perceive to be of value to them, the
revenues should provide a good indicator of the value of the service to both.

How will consumers pay? Use your Mastercard or Visa!

4) The technological feasibility of allowing commercial information
service providers to use the Network and other federally funded
research networks.

Priority (on a scale of 1 to 5, where 5 is highest priority): 3

There has already been considerable development of prototype and small-
scale services of this type. The current barriers have less to do with
technology than with policy. Because the policies are unclear, or inconsistent
across Federal agencies, commercial providers are uncertain about what is
permissible and hesitant to experiment.

5) How to protect the copyrights of material distributed over the
Network;

Priority (on a scale of 1 to 5, where 5 is highest priority): 2
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FARNET expects that these issues will be successfully resolved by
organizations such as the Coalition for Networked Information.

6) Appropriate policies to ensure the security of resources available on
the Network and to protect the privacy of users of networks.

Priority (on a scale of 1 to 5, where 5 is highest priority): 4

The difficulty lies less in making the policies than in enforcing them. The
issues here are technical (software and protocols to support adequate security
and privacy must be developed) and educational (users must be informed
about their rights and responsibilities).

F. Additional questions or policy areas of importance

Transition from current NSFNET system to next phase
Governance of the NREN
Regulatory issues
NSFNET Appropriate Use Policy

Submitted by FARNET, Inc., 100 Fifth Avenue, Waltham, MA 02154
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INTRODUCTION

This statement presents the views of the Library of Congress regarding issues and
opportunities associated with the National Research and Education Network (NREN), and
its interim facility, the Internet.'

A. ORGANIZATION

The Library of Congress is the world's largest repository of knowledge and
information and contains an astonishing richness both of printed materials in almost all
languages and of nonprint materials in almost all media. The Library possesses not only
an unmatched collection of materials from and about the United States, but also
collections of foreign-language books that are often the largest outside the country of
origin, as well as massive collections of manuscripts, rare books, maps, music, prints and
photographs, and film.

B. NATURE, GOALS, AND CONSTITUENCY OF THE ORGANIZATION

The Library was created by the Founding Fathers of our nation to serve the
Congress: and it has also come to serve the library and research communities of the
nation. The Library serves Congress by providing the objective and accurate information
required for the proper conduct of the affairs of state. It is a major world center for
scholarly research, but it also supplies cataloging data to all the nation's libraries, and
recorded and Braille materials to 150,000 handicapped Americans each year. The Library
serves the creative community through its Copyright Office, mandated by Congress to
administer the Copyright Act, Title 17 U.S.C. for the protection of intellectual property
rights. Among the national libraries of the world, the Library of Congress is the
institution most easily and widely accessible and most universal.

C. YOUR ORGANIZATION'S VIEW OF THE EVENTUAL NATURE,
SERVICES, THE STRUCTURE, THE USES AND CONSTITUENCIES OF
THE NREN

In our view, the highest priority for NREN development is the development and
expansion of user-friendly information services of value throughout the K-12, higher-
education, library, and research communities.

The term "Network" is used here to denote the Internet and/or NREN.

NREN Policy Workshoodeptember 16.18, 1992
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NREN's greatest value will come from making diverse information resources more
readily available to all these communities. As the national library, the Library of
Congress expects to play a key role in making valuable information resources available
to NREN users.

The Library itself expects to be an avid user of NREN. We arc already significantly
involved in using the Network, and we anticipate a rapid expansion of our presence in this
community.

The Network will also become increasingly important in the dissemination of
appropriate elements of the Library of Congress' collections throughout the United States,
operating always strictly within the acquirements of the copyright laws and regulations.
For example, we have a number of imaging projects at various stages of development. In
addition to books and periodicals, the Library's collections encompass many formats. We
have recently undertaken an experiment with a private corporation involving the
digitization and high-speed transmissi- Jf multimedia materials from the Library's
collections.

To expand and update our existing International Legal Data Base, our Law Library
is currently testing the basic elements of an International Legal Information Network,
consisting of images of official sources of law interfaced with abstracting and indexing
terms. This system is critical for advising the Congress on currently applicable statutes
and regulation in foreign nations, and for a wider dissemination of our legal resources
within and outside the U.S. We anticipate providing these services on the Network.

The Library is currently using the Network, as well as other commercial services,
to disseminate an electronic, surrogate version of a major Library of Congress exhibition
of Documents from the Archives of the Former Soviet Union. Our plans include provision
of electronic versions of future exhibitions as part of our outreach to the library and
scholarly communities. The Library's Science and Technology Information Initiative is
beginning Network-based activities. And the Library's Cataloging Directorate is working
on the online sharing of cataloging data among libraries and information services via the
Network.

The Library employs a number of specialists in the Congressional Research Service
(CRS) to research issues for the Congress. In recent months, hundreds of information
sources and scholarly discussion groups have emerged on the Network, and we anticipate
that CRS specialists will become increasingly dependent upon it as a powerful facility for
accessing information and tracking research and policy developments. Likewise, across
the Library, our legal specialists in the Law Library, copyright specialists in the Copyright
Office, the American Folklife Center staff, the Office of Scholarly Programs, and others
expect to use the Network to extend their consultation with the research and policy
development communities.

NREN Policy WorkshopISeprember 16-18, 1992
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D. SUGGESTIONS AND RATIONALE FOR POSSIBLE HISTORICAL MODELS
(SUCH AS THE TENNESSEE VALLEY AUTHORITY OR THE PUBLIC
BROADCASTING SYSTEM) THAT COULD BE APPLIED TO NREN
DEVELOPMENT

In our view, the best historical model for NREN development is the Internet itself.
While there is certainly room for improvement and higher levels of funding at all levels,
the strength of the Internet model is the valuable cooperative relationships that have
evolved at the grass roots level throughout the United States to make the Internet grow.
While a case can be made for strengthened coordination and facilitation at the Federal
level, achieving the promise of the NREN will depend on active participation and
contributions from an array of agencies and organizations that produce, organize, and
disseminate important information resources. These include, at the Federal level, the
Library of Congress, the National Library of Medicine, the National Technical Information
Service, the National Agricultural Library, the Government Printing Office, and the
various Federal agencies that produce information of educational, commercial, and
scientific value.

Given the budget realities in Washington, we believe that the political energies of
NREN supporters are better focused on securing appropriations under various existing
program authorizations or expanding those programs rather than obtaining authorization
for any new, central organization. To the extent that some Federal agencies are not
adequately participating in NREN development activities, directly working to secure more
enthusiastic support and voluntary cooperation from them is of more value than setting
up new programs. Authorizations already on the books--not only for NREN, but for a
wide array of information resource programs- -are fully adequate for supporting greater
levels of NREN participation by Federal agencies. There already exists a substantial and
growing interest among Federal agencies in using the Internet to provide broader access
to important databases. Harnessing this strong forward momentum for developing NREN
resources will be key to its success.

E. COMMENTS ON CONGRESSIONAL QUESTIONS--THE HIGH-
PERFORMANCE COMPUTING ACT OF 1991 (P.L./S. 102-194) REQUIRES
A REPORT TO CONGRESS IN DECEMBER OF 1992 THAT ADDRESSES
THE FOLLOWING QUESTIONS

item 1. Effective mechanisms for providing operating funds for the maintenance
and use of the Network, including user fees, industry support and
continued federal investment.

We believe the current broad funding pattern should be maintained, with its reliance
on Govemment funding for principal elements, and financial participation by industry and
NREN users. This is likely to be the best formula for keeping NREN services closely
aligned with the priorities and needs of a very diverse community of participating
constituencies.
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item 2. The future operation and evolution of the network.

We are in full agreement with P.L. 102-194, Section 102(c)(3) that the NREN should
"be designed, developed, and operated in a manner which fosters and maintains
competition and private sector investment in high-speed data networking within the
telecommunications industry." NREN ultimately must be available to all who need access
to the information and education resources it makes available. The private sector must
continue to be an active partner in developing this national infrastructure.

item 3. How commercial information service providers could be charged for
access to the Network and how Network users could be charged for such
commercial information services.

The Federally-subsidized NREN should continue to be interconnected with
unsubsidized commercial Internet access providers. Commercial information service
providers should be linked to the NREN communities through commercial gateways, and
pay full market rates for their Internet connections. Network users should be charged for
commercial information services directly by the vendors of those services, much as they
currently are by Internet-accessible services like Dialog and OCLC.

item 4. The technological feasibility of allowing commercial information service
providers to use the Network and other federally funded research
networks.

We are not aware of any feasibility problems.

item 5. How to protect the copyrights of material distributed over the Network.

We are continuing to monitor our traditional copyright services, how they are being
used for current electronic publishing, and how they might be influenced by the NREN
and the expanding networking and electronic publishing environment. Mechanisms for
registration and deposit of electronically published materials are being considered, as are
possibilities of electronic deposit of other materials and electronic submission of copyright
applications. In this vein, we are also beginning to investigate the possible use of digital
signatures and public key cryptography for these purposes. These techniques can also be
used to protect copyrighted materials and other fonns of intellectual property while they
are being transmitted over the Network.

item 6. Appropriate policies to ensure the security of resources available on the
Network and to protect the privacy of users of networks.

Just as there are laws and regulations to protect the privacy of users of the telephone
and the public mail system, we feel there should be in place similar laws and regulations
to protect the privacy of users of electronic transfer systems.

NREN Policy WorkshoplSeptember 16-18. 1992
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We are in support of the full development of reliable encryption standards and
techniques for protecting electronic information. We refer to the efforts of the National
Institute of Standards and Technology (NIST) and support efforts to reach consensus soon
so that these developments can be implemented as a practical means to provide privacy
and security in the network environment.

Moreover, we strongly feel that examination of existing laws such as the Computer
Security Act of 1987 and the Computer Matching and Privacy Protection Act of 1988 be
employed for NREN policy as well.

F. ADDITIONAL QUESTIONS OR POLICY AREAS YOU THINK ARE
IMPORTANT

I. The governance of the NREN.

The governance of the NREN has evolved as a loose and almost anarchic set of
formal and informal committees, confederations, and individuals. But, somewhat
astonishingly, it works; a potent demonstration of the democratizing power of the new
information technology. We see no reason to significantly modify these somewhat elusive,
but workable, structures.

The Library of Congress should be centrally involved in the core structures of this
pattern of governance, particularly in full institutional membership in the Federal
Networking Council. Also, we should clearly play a role in working with the recently
formed National Coordinating Office for High Performance Computing and
Communications.

2. Fair use in the network environment.

Fair use is a perplexing issue as users are contracting for use of copyrighted material
as if the fair use doctrine did not exist. A more critical concern is the scope of fair use
in this environment, and a review of copyrighted principles enables us to address it.

The fair use doctrine places certain limits on the exclusive rights of
copyright owners outlined in section 106 of the copyright law.2 Fair use
is an expression of congressional intent to encourage the creation of new
literary, artistic, and musical works, while maximizing their public
availability.

Traditional elements of the fair use doctrine are set forth in section 107
of the 1976 Copyright Act. Favored uses include reproduction for
purposes such as criticism, comment, news reporting, scholarship, or
research. In making a decision to copy a work, a party must consider (1)
the purpose and character of the use, including whether such use is of a
commercial nature or for nonprofit educational purposes, (2) the nature

2We do not discuss here other limitations on the copyright owner's exclusive rights,
such as the exemption covering library reproduction.
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of the copyrighted work, (3) the amount and substantiality of the portion
used in relation to the copyrighted work as a whole, and (4) the effect of
the use upon the potential market for or value of the copyrighted work.

The current law was enacted before extensive use of electronic information transfer
systems existed. Although at this time, no court has addressed fair use of online electronic
databases, we expect courts will apply fair use criteria in largely the same manner that it
applies them to traditional media. Concerns of publishers and users of electronic
information include protection, compensation, and fair use. Questions arise about methods
of clearing rights, verifying and authenticating information, and creating compensation
mechanisms among buyers, sellers, and third parties involved in licensing activities. For
NREN to attempt final resolution of fair use issues at this time appears premature The
best hope for certainty is guidelines negotiated among authors, publishers, librarians, and
end users. Our national Copyright Office would be pleased to assist in this process.

CONCLUSION

The new dependency on a high-speed, high-capacity network causes us to be keenly
interested in the questions being addressed at this workshop. The future operation and
evolution of the Network is important to us, and the Library is willing to assume
appropriate leadership and team responsibilities.

We commend your organizations for calling together the library and scholarly
communities to address the important issues associated with the National Research and
Education Network. Together with these and other colleagues in informational institutions
across the country, we arc looking for assurance that this vital service will develop into
an increasingly useful operational asset.

The world of information generation and distribution is changing very rapidly,
featuring many yet unresolved controversies, and involving the rapid creation of whole
new industries, as well as the transformation of others. As with all institutions seeking to
develop strategies to deal with these conditions, our policy predispositions, as stated here,
are subject to change in response to changes in relevant conditions.

Our hope is that the library and information services community--and related parties-
-can develop ways of working together to resolve these controversies in the development
of a set of national information goals that will serve the nation well as we move into the
next dynamic phase of our economic development.

NREN Policy WorkshoplSeptember 16-18, 1992
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Witt Paper for the NREN Policy Development Workshop

by the
Committee on Communications and Information Policy (CLIP)

H. 0. Wolf, author

August 15,1992

I. Introduction

A. Committee on Communications and Information Policy (CLIP)

The IEEE is the world's largest engineering society,
representing over 315,000 members worldwide, of whom 250,000
live and work in the United States. The CLIP is a committee of
the IEEE United States Activities, established as a central
focal point to bring their capabilities to bear on national
communications, computer, and information technology policy
issues. The Committee was established in 1982.

B. Nature, Goals and Constituency

The IEEE seeks to advance the fields of electrical,
electronics, optoelectric and computer engineering by
disseminating scientific and technical information on a global
basis. Within the IEEE, United States Activities, CLIP
addresses issues relating to the broad scope of communication
services and information processing and develops policy
recommendations on those issues.

The membership of the CLIP includes Electrical and Electronic
Engineers and associates in the voice, video and data
communications and information processing industries. They
include the creators and implementors of the technology for
HPC and NREN as well as users of the technology.

C. Decision Criteria

It has become clear during the preparation of this white paper
that a set of decision criteria for NREN policy approaches are
needed. We propose the following as one set to use for
resolving any differences:

1. Who is the best decision maker for this issue?
2. Who is the best allocator of available resources?
3. Will this approach provide maximum public benefits?
4. Will this approach provide maximum spillover benefits?
5. Is there a marketplace for these goods and services?
6. Is there a practical path to this future vision and an

associated implementation plan?
7. What is the 'right' organizational element to decide the

research tools and technology to use?
8. Does this empower the researcher/user to do the research or

control the tools, technology, resources and costs to do
the job?
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It is recommended that at the start of the workshop a set of
decision criteria be addressed and agreed upon to make it
easier to resolve differences later.

D. Ultimate NREN Characteristics

The nature of the system, the services it should offer, its
structure, the uses to which it should be directed, and the
proposed user constituencies may help to determine what is the
NREN and what should it become. The need for pushing the state
of the telecommunication art, as technological boundaries
expand, is a 'given' to CLIP and, therefore, strongly
influences our comments.

1. Nature

a. Establish and maintain a state-of-the-art design,
development and assessment testbed telecommunication function.

b. Maintain Research & Education researcher access to
integrated supercomputing, parallel processing and
high-speed data communications technology at
an affordable cost.

c. Stimulate the creation and evolution of an integrated
commercial electronic infrastructure.

d. Maintain an effective and efficient bridge between the
telecommunication testbed function and the growth and
evolution of the integrated commercial electronic
infrastructure.

e. Assure compatibility among related federal agency network
programs.

2. Services

a. Provide data, video and multimedia connectivity without financially
undercutting public switched telephone networks.

b. Enable high-performance workstations with visualization and
animation software to be inter-linked to supercomputers and
other hosts.

c. Network mainframes to each other and to data storage
peripherals for rapid memory access.

d. Link supercomputers in different centers or even link
networks of supercomputers to provide metacomputers for

resolution of "Grand Challenge" problems.

e. Provide other 'store and forward' capabilities among
network hosts as the technology evolves.
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3. Structure

a. Maintain a federation of linked physical networks.>

b. Maintain a permanent facility for accelerating
state-of-the-art telecommunications technology evolution.

c. Use the testbed for network procedure, administration
and operation assessments.

d. Establish a standard interface that enables customer
premises equipment to be differentiated from network equipment.

e. Exercise a utilization and fee policy for the
government developed, government built infrastructure when used
by non-government organizations.

4. Uses

a. Integrate supercomputing, parallel
processing and high-speed data communications.

b. Create virtual networks of supercomputers.

c. Access research devices, supercomputers and very large
scientific data bases.

d. Maintain a leading edge testbed for development/study of:
- basic technologies,
- applicable free space or guided network

(nonradiating) technology,
- high level applications
- standards, policies, and network operational procedures
- electronic mail

5. Constituencies of NREN Integrated
- Proposed Access Testbed Commercial

Electronic

XX XX

b.
XX XX

d.
Engineers-Computer Science XX

Infrastructure
a. Researchers-Academic

Researchers-Fed Agency XX

c. Researchers-Industrial
Engineers-Telecommunication XX

e.

f.

4.

m. K-12 Students XX

p.

Engineers-Hardware/Software XX
Engineers-System Development XX

Management-Research XX

i. Management-Engineering XX

Management-Network XX

Management-Education XX

Undergraduates XX

Computational Providers XX XX

Application Providers XX XX
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XX

g.
h.

XX

1.

n. Network Providers XX XX
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q.
r.

Commercial Users
Individual Users

E. Applicable Historical Models

MX

1. Public Broadcasting System

Rationale: Significant public benefits; educational
content, program quality and programming variety;
Government created, user supported by direct
contributions.

2. National Highway System

Rationale: Massive public benefits for commerce,
access, and speed; Government created; user supported
by indirect tax on gasoline.

3. Supercomputing Research Centers

Rationale: Public 'spillover' benefits from academic
and industrial research, improvement in U.S.
competitive positions; government funded; free to
academia; charges for service to industrial users.

4. United States Post Office Rationale: Public benefit
from 'low cost', 'reliable', 'rapid' document
distribution; government funded; user pays by size and
weight of document and speed of delivery.

5. Agricultural Extension Service & Library Service

Rationale: prime example of successful government
program that increased productivity growth rate by 6X
per year from (1940-1979), enabled 3X of labor force to
provide one fifth of the 1983 exports. (See attachment)

6. Libraries

Rationale: Significant public benefit as a primary
educational and business information center as well as
a local meeting site; Government created; user
supported by tax contributions.

7. Continental Railroads

Rationale: Massive public benefit in transport of high
volume of people and products; Government created; user
supported by direct payments.

B. Tennesee Valley Authority

Rationale: Government investments at producer and
consumer levels (National Rural Electrication) yielded
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low cost energy, flood control, reclammation and
recreation benefits; loans repaid at low interest rate;
utilities could not justify investment in remote site
electrication; self sufficient operation.

II. Discussion

A. General

The issues to be discussed during this policy workshop can be
expressed in the following five overview issues:

1. who allocates and controls the resources for HPCINREN
research used by the several constituencies.

2. the commercialization of the network,i.e. who pays for
what services and under what circumstances payment is required.

3. the models to use for establishing future policy.

4. the technology basis for NREN evolution,

5. the need for any additional legislation to assure
maximum public benefit from the growth and evolution of WREN.

Our responses will consider these issues, break them down into
ten additional ones, six of which come from the HPC legislation
and four from CCIP, and then rank the ten from first through
tenth.

B. Issues and Comments Identified in the HPCC Legislation

We differentiate between the NREN design, development and
testbed function and the integrated commercial electronic
infrastructure technology evolution function. The first is
oriented toward technology assessment and selection, while the
latter is viewed as technology application, modification,
adaptation and every day use. The process by which the NREN and
associated infrastructure technologies have been and will be
selected is critical to satisfying the foreseen needs. We
believe the government should invest in high risk, high benefit
technology. Therefore, a continuing RGD program is mandatory
for NREN telecommunications to maintain a leading edge and
competitive U.S. posture. Our position associated with each
legislative issue is summarized in the following paragraphs:

1. "Effective mechanisms for providing operating funds for
the maintenance and use of the network, including user
fees, industrial support and continued federal
investment" (Rank = Fifth)

a. Apply a tax or dedicated charge the communication

traffic issued from every node.

b. Establish product providers as dial-900-service telephone
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equivalents with part of the charges allocated to NREN use.

c. Establish a fund for NREN infrastructure composed of
the above taxes/charges collected.

d. Apply the funds to NREN infrastructure creation,
development, testbed operation and network use.

e. Require Research and Education participants to
contibute some research, design, development, implementation
and/or operational support to further the development of the
NREN.

Underlying Issues: Separation of testbed network functions from
commercially provided network ones; who pays what fees; when
those fees apply; also maintenance of RgE researcher access at
affordable costs.

2. 'The future operation and evolution of the network"
(Rank = Fourth)

a. Learn on the NREN testbed while the system is
relatively small.

b. Enhance the probability of foreseeing problems through
assessing state-of-the-art alternatives.

c. Structure possible solutions before they can become
financially burdensome.

d. Influence rapid transition from testbed technology
successes to commercial venture incorporation.

Underlying Issues: Parallel evolution of the testbed and
integrated commercial electronic infrastructure; their
interfaces and their technology transfer; resource allocation
and control.

3. "How commercial information service providers could be
charged for access to the network and how network users
could be charged for commercial information services"
(Rank = Sixth)

a.

b.

c.

d.

e.

Use a minimum, near zero, charge to access the network.

Charge for communication traffic .

Partition bandwidth to avoid misuse, e.g. run output of
a 2400 baud modem over dedicated 56kb line, not a 45Mb one.

Provide volume discounts.

Consider the purpose of the user function for setting
their charges (i.e. public benefit potential)?
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f. Place the accounting burden on the seller of a service.

g. Keep accounting algorithm development and execution
costs to a minimum.

Underlying Issues: Separation of testbed network functions from
commercially provided network ones, who pays what fees, when
they are paid; planned path for evolving integrated commercial
electronic infrastructure; also maintenance of RFiE researcher
access at affordable costs.

4. "The technological feasibility of allowing commercial
information service providers to use the network and other
federally funded research networks" (Rank = Eighth)

a. Charges for network access, connect time and traffic load
may be required for everyone, with volume discounts and
grants-in-kind provided to selected user communities.

b. Network use charges should be small.

c. Manage by exception (level of mis-use) and e.g. number
of packets issued.

Underlying issues:Technology is not the issue; use charges are.
Also who should control the funds to pay for use: government,
the provider or the end user.

5. "How to protect the copyrights of material distributed
over the network" (Rank r. Ninth)

a. CCIP has little expertise in this subject matter. In
addition, other, more competant forums are better equipped
to address the issues.

b. CCIP considers these issues as a design requirement that
would be satisfied by the best available technology at the
time the copyright protection rules are imposed.

Underlying Issues: What are the design requirements to satisfy
copyright protection needs.

6. "Appropriate policies to ensure the security of
resources available on the network and to protect the privacy
of users of networks" (Rank ic Tenth)

a. We believe that privacy rights (however established)
must be seriously considered whenever they arise in
telecommunication related and other technological developments.

b. Both technologists and policymat:ers have
responsibilities toward addressing privacy issues.
Technologists, however, must keep public policy issues in mind
from the beginning stages of developing new products and

services.
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c. We are strong proponents of technology advancements that
evolve at a pace consistent with market conditions and
technological innovation, and which are consistent with
public policy towards privacy

d. We believe this society must adopt policies which
balance taking advantage of new technological opportunities
with the preservation of privacy, individual rights and other
societal values.

Underlying Issues: Elimination of artificial barriers to new
technology introduction.

C. Additional CLIP Questions or Policy Areas of Importance

7. Transitioning the Network to Private Operation
(Rank = First)

a. Maintain the R&D function to push the state-of-the-art for
the life of the NREN and for future integrated networks;

b. Evolve in parallel the integrated commercial electronic
infrastructure to service the federal agencies, the
industrial organizations and the academic institutions
by developing investments that build upon the NREN
validated technologies.

c. The network should be a force to draw public sector,
academia, providers and business sectors together, possibly
using network usage policy as the unifying glue.

UnderlyingIssuPt:Separation of testbed network functions from
commercially provided network ones, who pays what fees, when,
and planned path for evolving integrated commercial electronic
infrastructure. Also maintenance of AGE access at affordable
costs.

8. Models: Strategic Alliance in Infrastructure Investment
and Commercialization Implementation (Rank = Second)

a. To understand the tradeoffs and recommend appropriate
paths between the public good and their beneficial
spillovers and the private good , requires an economic
model to help select the appropriate federal government
investments in infrastructure and an implementation
model to enable selection of the technology for an
interim production network that can lead to an
integrated electronic commercial infrastructure.

b. Use asymmetric pricing. It was done for the highway
system where the price to the user is zero (it's free)
while the large costs necessary to bring the system
into being are covered by a broad, general tax or
dedicated charge that is related to the use of the
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system e.g. packet volume.

c. Use NREN to improve NREN, to explore public policy
alternatives, and to add to economic spillovers that
provide social benefits that may not be captured if the
service were performed privately.

d. There are two sides of the marketplace to keep straight:
public goods and their associated spillovers vs private
goods. NREN is a strong public good.

e. We need a strategic alliance among government, academia,
industry and the using communities to provide economic
public goods with associated beneficial spillovers that
result in private products that are socially beneficial.

f. We propose the ELECTRONIC SHOPPINC hALL as an
implementation concept and a bridge between NREN as a test bed
and the integrated electronic commercial infrastructure as a
reality.

A shopping mall can be a real or virtual place. The
owner/manager of a facility provides the infrastructure
for vendors to market, display and sell their products
and services, for customers to visit, browse, try,
select, buy, return and solicit help and for govarnment
(local, state and federal) to exercise legal,
financial, enviro,Aental and societal control as well
as support technology investment and security. See the
attached description for a more complete discussion.

Underlying Issues: Development in detail of the two models and
identification of their critical linkages.

9. System Requirements for a National Information System
Infrastructure (Rank = Third)

Features and characteristics from the viewpoint of the NREN
user raise a variety of technology, financial and policy issues:

a. Provide inexpensive access to NREN; consider a flat fee
based charging process.

b Enable realtime transmissions i.e. file transfers at
high rates.

c. Provide for maximum data compression ratios to reduce
network use costs.

d. Assure open access is always available to do RCE research.

e. Keep the cost of federal-agency-academia electronic
interactions low.

f. Accept rapid time to market when socially
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9,

h.

beneficial, not as a demand of a research program.

Let Government be responsible to assure access for
innovator communities.

Consider the function performed by a researcher in
determining his cost for network access and use?

i. Establish an electronic gateway to provide public
access to a wide range of Federal databases containing public
information stored electronically.

Encourage competition in NREN technology conversion to the
public sector among carriers.

k. Make the network simple to use.

1. Include in federal research grants host, access and
connect time allocations to enhance competitive pricing
by competing organizations.

m. Provide access policy and controls that discourage junk
mail/faxes, obscenities, and other network clogging traffic.

j.

n. Establish constraints on access to e-mail lists.

o. Develop and test state of the art hardware and software
products on the network which, e.g.:
- allow video transmission at reduced times (i.e.
faster than frame rates)
- provide store and forward capabilities

Underlying Issues: Resolution of competing user community
requirements e.g. state of the art capability, low cost network
access/use charges and reliable, low traffic links.

10. The Cost Tradeoffs to Develop Use Tracking Algorithms
(Rank = Seventh)

We recommend using the following guidelines to develop the NREN
charging algorithm:

a. The charging algorithm should balance the cost of
providing the service, the cost of doing the accounting and
billing and the goal to encourage maximue network useage.

b. Assume a chargeback policy that encourages, not restricts,
the availability of new services.

c. Apply the goal of 'universal service' embodied in the
Communications Act of 1934. (A chargeback policy that
seeks to only recover costs may not meet broader social
goals. A government sponsored network must weigh
considerations of access to resources that may not be
justified on a purely cost basis.)
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d. Apply a consistent cost accounting methodology whether
or not the result is reflected exactly in the final chargeback.

e. Pay close attention to fixed and variable cost
elements, e.g. the fixed cost of a dedicated port used to gain
network access versus transit switches that actually
route packets.

f. Consider these elements in establishing cost for
service: - access ports used - volume of traffic -
quality of service with guarantees on throughput, loss
probability, average delay and delay variations.

Underlying Issues: Separation of testbed network functions from
commercially provided network ones; who pays what fees; when
they apply.
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The CCIP Proposed Model for Electronic Commercial
Infrastructure Implementation: The Electronic Shopping

Mall

We propose the ELECTRONIC SHOPPING MALL as an
implementation concept and a bridge between NREN as a
test bed and the integrated electronic commercial
infrastructure as a reality.

A shopping mall can be a real or virtual place. The
owner/manager of a facility provides the infrastructure
for vendors to market, display and sell their products
and services, for customers to visit, browse, try,
select, buy, return and solicit help and for government
(local, state and federal) to exercise legal,
financial, environmental and societal control as well
as support technology investment and security.

The owner/manager (various agencies, corporations,
consortia or individuals) tailors the shopping mall for
the site and the expected customers and vendors in
compliance with regulators' and marketplace
requirements. He does or subsidizes some 'research and
development' (i.e. basic or evolutionary adaptations
and improvements) to assure that the mall remains
marketable. He improves the infrastructure as required.
He adapts the infrastructure where necessary for new
technology introduction. He charges vendors for use of
his infrastructure and expects a percentage of the
vendor's profits as the business grows. He pays his
taxes to the local, state and federal governments. He
provides security to his vendors and customers.

Vendors market their products and services within the
mall, in trade media, directly to customers and over
generally available media. They identify requirements
for the owner/manager to consider in upgrading the
mall. They do or subsidize research, develop and
introduce new technology and compete for customers and
market share. They demonstrate, test, innovate and
modify. They adapt to customer requirements. They
provide the products and services for which customers
are willing to pay.

Customers identify their needs and visit the mall they
have chosen based on its proximity, access, performance
authorization, price or products/services availability
to satisfy those needs. They compete for resources to
expand their knowledge base, their budgets, scope of
activity and responsibility.

Government represents societal, environmental and legal
requirements in the marketplace. They underwrite,
constrain, tax, regulate and resolve
inter-organizational issues. In addition, they risk
investments in high benefit, state of the art
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technology because of potential spillover benefits.

Our model assumes that the roles of the participants remain
the same, except that the customers require equipment and
may pay an entrance fee for access, that the 'place' may be
real, virtual or a composite of both. The products and
services are delivered to the customer at his site(s). We
also assume that the malls may have restrictions on who can
access, when they can access and what they can buy. The
malls are linked so that, e.g., federal agencies can access
their own mall, corporate malls and/or general public
malls. Products and services may be represented at only one
or several or all malls.

Can this model, in some form, become a basis for
implementing a practical, future, integrated electronic
commercial infrastructure?

2 .;
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EDUCOM Bulletin, Summer/Fall 1988

`Should there be a national scientific
and technical computer network?
Should there be a government corpo-
ration or utility with direct responsibil-
ity to scientific and technical users?
Such questions have been raised since
the creation of the Office of Science
Information within the National Sci-
ence Foundation in 1958, and they
have been asked over and over again
in a number of governmental and
National Academy of Science studies in
subsequent years. No answers have
been forthcoming; no policy exists."'

Daniel Bell, a well-known commen-
tator on the post-industrial society,
wrote these words in 1979. Almost a
decade later, the same lack of a clear
national policy persists. This is the
policy problem we wish to address
herebut in a context that is some-
what broader than that of science and
technology alone, embracing in addi-
tion the activities of all knowledge
workers, particularly those in educa-
tion. To do so. we distinguish between
two types of informationanew" and
"current" informationwhich play
quite distinct social and economic roles.
Research and development, together
with education, form a major pan of
the category of "new" information.

We also argue that "new" informa-
tion plays a critical role in precipitating
economic growth and international
competitiveness, and that a satisfactory
rate of development of such 'new"
information requires the infrastructure
support of high-speed packet switch-
ing data networks. Such networks now
operate mostly for data transmission
purposes, either within university en-
vironments, or else interconnecting
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major research universities with each
other or with advanced nonacademic
research centers. The packet switching
capabilities of these networks will
eventually extend to voice and video
transmission. Other networks (so far
mostly based on low-speed, publicly
switched telephone lines) are begin-
ning to interconnect and serve pre-
college educational institutions. We
identify four important trends in the
rapid evolution of networks in the
research and educational environment
to establish the significance and poten-
tial magnitude of the contribution of
these networks to U.S. innovation.
economic growth. and economic
competitiveness.

We regard data networks devoted
to research and education as abso-
lutely critical to the economic future of
the U.S. We establish how they differ
from commercially oriented networks
the bulk of their benefits accrue to
society as a whole. and not to the
particular organizations or individuals
that create them. Since these public
benefits, therefore, cannot be sold in a
market, research and education net-
works cannot be self-generating or
self-financing. Government funding
thus is both necessary for their sur-
vival, and fully consistent with the
rationale for the free market-2 means
of filling the gap in the ability of t'- e
market to bring such benefits into
being. Research on research networks
demonstrates also that these network,
need purposeful promotional effor.
by dedicated management to insure
their satisfactory growth.

Reseirch and education networks
merit the same kind of support that the



federal government has in the past
extended to the national mail system,
the continental railroads, and the na-
tional highway network. Specifically.
we propose that the government pro-
vide funding for a national high-speed
packet switching data network (with
eventual voice and video capability).
serving the research and educational
needs of knowledge workers.

We recommend limiting areas of
federal government support for net-
works to that just discussed, plus the
providing of free access to the national
network for decentralized educational
units within individual statesfrom
pre-school through university levels.
We recommend that the federal gov-
ernment share with the states the cost
of connecting such decentralized edu-
cational units to the national network.

Our conclusion is that a national
research and education network and
its extensions will come about in the
U.S. in response to worldwide com-
petitive pressures. Given the initial
qualitative estimates of the vast poten-
tial benefits if the national network is
established soon enough to represent
a competitive advantage to the U.S.,
and its relatively small estimated cost,
we recommend that the federal gov-
ernment move boldly now to establish
the national network. The U.S. cannot
afford to wait until it is pushed into an
effort that is either too little or too late.

The Role of Networks
In a High-Information Economy
`Current" Versus "New" Information.
Recent discussions of the economics of
information offer several distinct clas-
sifications of information-related ac-
tivities derived from underlying statis-
tical data, grouped either by industry
or by occupation? We find that, though
these classifications differ in significant
detail, they are quite comparable with
respect to their conceptual founda-
tions.

The classifications either directly or
implicitly recognize a significant di-
chotomy. For our purposes, this di-
chotomy most clearly emerges from
the work of Dunn (1970). Dunn's
contribution is succinctly summarized
in the following passage, taken from a

recent analysis of the USENET Com-
puter Network:
"Edgar S. Dunn suggested that the
organized activities of humankind fall
into two broad categories. First, there is
organization which is directed at the
management of ongoing activities: those
that assure the routine maintenance of
the life of the individual, family, or
social organization. Second, there are
activities that are developmental in
nature. This second class of activities is
directed to solving problems, changing
the behavior of individuals or organi-
zations and leads to experimentation
with changes in the nature of the goals
and controls that define human social
behavior.

Dunn states that these two classes of
activity require two quite different types
of information. Management activity
requires more repetitive information,
which is more commonly quantitative
in nature and needs little qualitative
information related to val ues and goals.
Development activity, on the other
hand, is less interested in routine and
is more concerned with knowledge re-
lationships and is also more apt to need
information about goals and values.
Dunn also suggested that the design of
an information utility to serve the routine
needs of management is a vastly sim-
pler task than the design of an informa-
tion system to serve the creative needs
of developmental activities. The fun-
damental question for our society is to
what extent do we wish to allocate
resources to deliberately design mass
information utilities to enhance social
creativity? ""

We designate the two kinds of infor-
mation Dunn distinguish,:s as 'cur-
rent" versus "new" information. The
kind of "new" information conceptual-
ized in broad social terms by Dunn is
of transcendental importance for the
future of United States society.' The
type of information the National Net-
work is meant to carry is this "new"
kind of information.

".dew" Information, Growth, and
Competitiveness. We maintain that the
rapid expansion of -new" information
is vital for technological progress and
the international competitiveness of
UnitedStates industry, on several scores:

1. "New" information embodied in
scientific research (together with tech-
nical R&D) provides the jumping-off
point for the development of high-tech
industries, which in turn constitute the
cutting edge of modem industrial
growth. According to an NSF-supported
research project (recently cited in The
New York Times.r which surveyed sci-
entific papers referenced in United
States patents, patented inventions are
increasingly drawing on pure science,
as measured by the growing average
number of literature references. The
U.S. leads this trend, with Japan quite
far behind 6: if correct, this is an impor-
tant advantage that must not be lost.

2. "New" information is getting
"newer: the time lag between scien-
tific discovery and technological appli-
cation has been shrinking over the last
decade. The research protect cited
above has found that the average lag
between scientific article and patent
has decreased from 8 to 7 years (all

"'New' information embodied in scientific
research (together with technical R&D)
provides the jumping-off point for the
development of high-tech industries,
which in turn constitute the cutting edge
of modern industrial growth."
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nations); the U.S. leads here, too, with
an average closer to 6 years. To pre-
serve this lead, it is of prime impor-
tance to provide excellent domestic
channels for the rapid diffusion and in-
depth discussion/assimilation of new
scientific and technical knowledge.

In this light, it is a cause for concern
that historical series on occupations for
the U.S. show the proportion of work-
ers in 'new" information activities
peaking in 1972 (Mach lup, 1980). In
Japan on the other hand, the propor-
tion apparently continues to grow
(Morris - Suzuki, 1986).

3. "New" information is vital for
sustaining social and cultural change,
an area in which the U.S. is in serious
difficulty, especially with respect to the
organizational changes that are requited
for putting innovations to good use.
According to a recent study (Cohen
and Zysman, 1988):

"American difficulties in sustaining
manufacturing innovation lie not in
our machines and technology, but in
organizations and the use of people in
production, in the strategies for auto-
mation and the goals we attempt to
achieve with production innovation.
The problem is not with our robots or
with our local area networks, but with
our understanding of how to exploit
their productive promise."'

Dunn's conceptualization of "new"
information is particularly relevant to
this problem. As shown by the earlier
summary, he focuses explicitly on the
instrumental role of "new" information
in solving problems, changing the
behavior of individuals or organiza-
tions, and allowing experimentation
with changes in the nature of the goals
and the controls that define human
social behavior.

Dunn's dichotomy emphasizes the
qualitative difference between 'new"
and 'current" information. It is this
qualitative difference that makes "new"
information into a strategic tool of
economic growth and international
competitivenessand by the same
token. reveals defects in this qualita-
tive aspect as the Achilles heel of a
modern society.

Yet it is just this qualitative -aspect
that is most likely to be deemphasized
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in a policy context dominated by tech-
nological considerations. Cohen and
Zysman comment:

'The first question is how technolo-
gies are used. One recent study com-
pares the use of flexible manufacturing
systems (FMSs) for the production of

wide diffusion of large amounts of
`new' information. This can be
enormously facilitated by the availabil-
ity of a high-speed education and re-
search network to which technical and
managerial professionals have ready
access. The development of a user

"...within the user community the focus of
interaction, initially centered on technical
issues, has tended to shift gradually in the
direction of organizational and social
questions."

comparable products in Japan and the
United States. The average number of
machines in the Japanese FMS was six,
and in the AmeriCan system, seven.
However, the number of parts made by
an FMS in the United States was 10; in
Japan, the average was 93. almost ten
times greater. The annual volume per
part in the United States was 1727; in
Japan only 258. The Americans used
the tools as instruments of an old-style
approach to manufacturing. They also
failed to exploit them for introducing
new products. The rate of new product
introduction was 22 times as great in
Japan as in the United States. With few
exceptions, the flexible manufacturing
systems installed in the United States
show an astonishing lack of flexibility
in use, in many cases performing worse
than the conventional technology they
replaced. The technology itself is not to
blame. It is the management that makes
the difference."'

In other words, what is required for
new technologies to be used effec-
tively is a qualitative change in man-
agement practiceswhich in turn have
to be embedded within a changed
corporate culture surrounding the
production process. Such qualitative
change involves the generation and
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community around such a network can
result in intensive interactions between
many individuals who would other-
wise not have been in touch. Experi-
ence with USENET. a worldwide UNIX
based computer network, indicates that
within the user community the focus of
interaction. initially centered on tech-
nical issues, has tended to shift gradu-
ally in the direction of organizational
and social questions.

4. New information is at the core
of the educational effort which deter-
mines future productivity. In an envi-
ronment of growing international
competition. the relatively high stan-
dard of living of U.S. workers cannot
be sustained except on the basis of
differentially higher productivity. Yet,
productivity is no longer grounded in
traditional mass-production technolo-
gies, but in adaptation to change as a
way of life.

As 3, above, has shown, modern
high-information technologies (such
as FMSs) require a deliberate. contin-
ual revolutionization of the Production
process: to produce many different
parts, to introduce new products con-
tinuously, to improve the process
whenever possible. In such an en.i.
ronment, attempts to stabilize prcx.luc-



Lion can destroy competitiveness, rather
than bolster itas would have been
the case in the previous mass produc-
tion era. More generally:

The explosive growth of the 'fourth
sector' or 'knowledge sector' of the
economy has entailed a new, extensive
synthesis of work and learning. As a
result, learning is no longer viewed
merely as a preparation for work, but
as an inherent part of most American
jobs. In particular, the 'embedded train-
ing' in most operating systems, from
aircraft to powerplants to factories, has
dissolved the barrier between perform-
ance and training."

This situation has two consequences
for "new" information as the carrier of
the educational effort. First, "new"
information for educational purposes
has to be transmitted in a more and
more interactive mode as the emphasis
shifts from content to process from
specific subject matter to the acquisi-
tion of skills that permit the rapid
assimilation of new knowledge pat-
terned in a variety of ways. This puts a
premium on effective communication
channels. Second, the organization and
diffusion of "new" information for
educational purposes has an econ-
omy-wide impact on productivity:

in the post industrial, knowledge-
based economy, learning has become
a strategically critical industry. The
productivity of the learning industry
has become a limiting factor for the
productivity and competitiveness of
the U.S. economy as a whole.""

These observations are important
for policy makers at many levels and in
many fields, including education, sci-
ence, technology, industry and trade.

"New-Information: Tbe Role ofHigh-
Speed Packet Switching Networks. In
the previous section we attempted to
establish "new" information as vital for
U.S. innovation, economic growth, and
international competitiveness. We now
continue the argument in favor of
government funding of a high-speed
national research and education net-
work by showing that networks of this
type constitute an essential element of
infrastructure support for the expan-
sion of 'new" information.

Within the category of "new" infor-

mation: both R&D and education are
becoming increasingly dependent for
their effectiveness on modern telecom-
munications, especially high-speed
packet switching networks that now
routinely operate at T-I levels or bet-
ter. These have been developed to
transmit large data sets efficiently; they

that interconnect universities and par-
ticular nonacademic. advanced research
facilities. " Research-oriented network
users require from the network, func-
tional capabilities such as transfers of
large data sets, computational services
at supercomputer speeds, access to
huge disk "farms," access to massive

"The enormous future potential of computer
networks in education is already evident,
even though education, as a key area in the
generation and diffusion of 'new'
information, has barely begun to place
significant reliance on such networks."

are in principle capable of carrying
voice, data, and images. The technol-
ogy for switching packets at very high
rates, approaching the hundreds of
millions of bits per second, is now
under development.

The range of activities associated
with computer networks in university
environments has recently been docu-
mented(NYSERNet/MEIS, 1987,1988).
The rapidly increasing impact of new
technologies and new organizational
forms on pre-college education has
likewise been surveyed (Perlman,
1987). Finally, the emergence of on-
line network user communities has
recently been documented in an article
referring to the USENET network
(Durlak et al., 1987).

Four important trends can be dis-
cerned on the basis of the above
sources:

1. Many key research activities at
leading research universities place
increasing reliance on advanced corn-
puterservices that a re available through
high-speed packet switching networks.
These networks are either local area
networks (LANs) on university cam-
puses or wide area networks (WANs)

r . ,
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databanks, etc.
Users also want the network to

deliver the widest possible connectiv-
ity to service points offering such func-
tions. And they badly want transpar-
ency, that is, the same ease in using
their familiar operating system proce-
dures for accessing functions at the
other end of the network as they are
accustomed to enjoy when accessing
the hard disk or printer on their desk.

These users do engage in some
interaction via the networks, but cur-
rently this rarely goes beyond elec-
tronic mail or at most the exchange of
successive drafts of joint articles. Thus,
the networks at this stage primarily
support individualrather than inter-
active generation of "new" informa-
tion, together with fast access to al-
ready available "new" information.

2. The enormous future potential of
computer networks in education is
already evident, even though educa-
tion, as a key area in the generation
and diffusion of "new" information.
has barely begun w place significant
reliance on such networks. It is sugges-
tive that education-oriented network
users appear to undertake more inter-
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active use of networkssharing ideas
and resourcesthan do current re-
search-oriented users. The following
instances illustrate the potential of net-
works in education.

At the university level, cooperative
development and testing of teaching
materials have been observed at Dart-
mouth, in both the NORTHSTAR net-
work" used in engineering instruction
under Dartmouth's approach of edu-
cating the liberal 2115 engineer," and
the the KIEWIT Network with over
6000 Macintoshes interconnected (new
multimedia and hypermedia ap-
proaches making local use of the
Macintosh Hypercard)." There is rea-
son to believe the availability of teach-
ing materials such as these will in-
crease rapidly, and can if properly or-
chestrated, lead to a significant up-
grading of instruction techniques
throughout higher education and be-
yond.

At the pre-college level, a national
microcomputer network, Kendallnet,
demonstrates the potential of networks

aged Education System) developed at
Gallaudet University, including its
curriculum and instructional software
resources.

Perleman's recent survey, Technol-
ogy and Transformation of Schools
(1987), points out the far-from-obvious
relationship that exists between a) the
new computer and telecommunication
technologies available for transform-
ing our schools and b) the critical edu-
cational needs of our high-information
society.

Perleman emphasizes that in the
teeth of entrenched resistance from
educational bureaucracies, our school
systems must change. Radical organ-
izational changes will be required in
the learning process as a whole. The
new computer and telecommunica-
tions technologies may be our only
means for bringing about the hoped
for results. The driving force likely to
insure fundamental organizational
change is the need to bring under
control runaway costs of school sys-
tems operating in the traditional way.

"Perhaps the most interesting trend
connecting computer networks and the
expansion of 'new' information is the
emergence of a network-user community
as an intellectual, social, and political
entity,"

in generating and diffusing "new" in-
formation for both general and special
educational purposes. This network,
based on publicly switched telephone
lines, interconnects schools for the
deaf in Washington, DC, California,
Florida, and other pans of the country.
The network provides for the sharing
of information on the implementation
and use of the CMES (Computer Man-
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Networks for "new" information are
thus an essential infrastructure require-
ment for changing current relation-
ships in our approaches to educa-
tionas well as in our approaches to
high-tech production. As such, these
networks cor.:itute a necessary, but
not sufficient condition for moving in a
satisfactory manner in the direction of
a high-information society.
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3. Perhaps the most interesting trend
connecting computernetworks and the
expansion of new information is the
emergence of a network-user commu-
nity as an intellectual, social, and
political entity. The network generates
interactions among a broad range of
individuals who would not have been.
brought together by other communica-
tions media. These interactions revolve
around both technical issues and the
kind of qualitative issues of social
organization and values which have
been emphasized by Dunn as playing
a central role in cultural and social
change.

Thus the network acts as the catalyst
in the formation of a new kind of
community which has a high potential
for generating "new" information of
the kind most important for economic
growth and international competitive-
ness. The technical side of this poten-
tial was the first to be recognized. Ac-
cording to an account written in 1979:

The most exciting accomplishment
of the network...and one of its most
valued assets was the emergence of a
'user community.' In the reality of that
communitycooperatively sharing its
data, its algorithms, and its ideas, dis-
cussing and resolving issues of soft-
ware design, language choice, and
protocolswas the hard evidence that
linking computer resources could and
did result in improved human-to-human
communication.""

A recent analysis of the user com-
munity that emerged around the
USENET network (Durlak et al., 1987)
confirms that the first important .user
interactions revolved around precisely
the same kind of task-oriented techni-
cal issues; but Dunn's question, "To
what extent do we wish to allocate
resources to a utility that enhances
social creativity?' is still the key ques-
tion. USENET was originally designed
as a task-oriented network, but since
1983, social creativity interests have
expanded :note rapidly than the task-
oriented interests Much of the current
tension in the system revolves around
the older task-oriented users versus the
new socially-oriented users generat-
ing volumes of social infomtation."

In sum, computer data networks



oriented tcrcirrying -new" information
provide an indispensable element of
infrastructure support for research and
education. They also act as catalysts in
bringing into existence network user
groups that have a unique potential for
generating and diffusing "new" infor-
mation, both on technical matters and
on matters of social organization, val-
ues, and controls.

4. The research and educational
environments increasingly are gener-
ating unique and indispensable con-
tributions across multiple stages of the
innovation and development process
for the information and communica-
tion industries. The major research
universities play an important role as
locations for innovative approaches to
LANs and as nodes of WANs that carry
data at high speed in the service of
research and educational activities. Con-
versely, the universities are assuming
an increasing importance in providing
leadership in generating and testing
new technologies for the information
and communication industries. More-
over, the educational and research
environment as a whole is assuming a
key role in the commercial introduc-
tion and test marketing of these new
technologies. Not only does this envi-
ronment provide initial marketing
opportunities, but in the process it also
generates the only reasonable basis for
making forecasts of broader commer-
cial marketing prospects. Thus the
operation of networks serving the re-
search and education environment also
provide indispensable test beds for the
development of commercial networks.

Commitment to Networks
Oriented to "New" Information
We argue that networks oriented to
new information cannot be self-gen-

erating or self-supporting; we argue
also, on the other hand, that since they
generate the important public benefits
governmental funding for them is fully
justified. The role of these networks in
promoting economic growth and inter-
national competitiveness is the key to
this justification.

Networksfor "New"Information are
not Self-Generating. Recent work
(NYSERNet/MEIS, 1988) has conclu-
sively shown that high-speed packet
switching data networks serving edu-
cation and research are not self-gener-
ating. These networks need proactive
management in order to create and
safeguard opportunities for expanding
network use in the face of ongoing,
rapid changes in a) technology and
products, and b) user requirements
and expectations.

If network management were to
restrict itself simply to providing a
packet-carrying service, network utili-
zation would not expand at a rate
commensurate with the potential bene-
fits such utilization can confer on the
users and thusand more impor-
tantlyon society. There is nothing
that assures that such networks will
automatically be used to their poten-
tial. From the user's point of view, the
particular character of a network's
performance can constitute either an
important element of attraction, or an
equally important element of deter-
rence to its use. Great effort and sign&

"...the universities are assuming an
increasing importance in providing
leadership in generating and testing new
technologies for the information and
communication industries."
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cant resources are required to assure
that it is the former, rather than the
latter, that is achieved. Network per-
formance elements which require
proactive management are the precise
functionality, the degree of connectiv-
ity, and extent of transparency the
network provides. The significance of
each of these elements is illustrated,
discussed, and analyzed in the context
of four specific networks in the second
(1988) NYSERNet-MEIS report.'

Networksfor "New" Infonnat ion Are
Not Self-Financing. The high-speed
packet switching networks serving
education and research are not ca-
pable of being self-financing. Initial
operations, e.g., in the case of
NYSERNet, which is quite typical, have -
involved heavy subsidies from federal,
state, and telephone company sources.
Contributions from un iversities at which
network nodes are located (and whose
faculties and staff have been primary,
first-round beneficiaries of access to
the new network) have represented
only a modest percentage of the total
operating costs, with scant prospects
of substantial increase.

The Need for Public Support. Public
financing of these networks, given their
vital contributions to economic growth
and international competitiveness, is
thus a necessity. In terms of economic
theory, the case for such financing rests
on the argument that when substantial
"external" economies are generated,
paying for these out of public sources
is not a violation of the rationale of the
free market, but an extension of this ra-
tionale into an area where a "market
imperfection" exists.

The contributions of networks ori-
ented to "new" information, to eco-
nomic growth and international com-
petitiveness, are "external' in the sense
that they accrue to persons who are
outside the range of market transac-
tions involving network operators and
network users. In effect, there is a gap
in the organization of markets for
economic goods and services, since no
market exists in which the large bene-
fits conferred by the. networks on the
public as a whole could be sold as
specific 'services." Thus the public
benefits created cannot be captured in
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the form of private revenues to net-
work operators; they cannot be Inter-
nalized.'

From a theoretical point of view, the
purpose of public funding is to offset
this market gap, and to create a private
benefit where the markets do not
generate one. If no such public fund-

Appropriate Restriction of Support.
In the present situation, however, it is
wise to restrict the case for governmen-
tal resource contributions exclusively
to the proposed national educational
and research network, leaving out
commercial telecommunications that
are capable of self-supporting opera-

"The high-speed national data network
oriented to research and eth) cation must,
therefore, be operationally distinct from
commercial networks."

ing where to occur, the result would be
that network operators would receive
false economic signals. The absence of
revenue corresponding to a socially
valuable "output" would cause the
output to be curtailed, and so the social
benefit would be reduced or, perhaps,
completely lost.

Focused Public
Support of a National
Network for "New" Information
We provide somewhat finer definition
to our arguments in support of govern-
ment funding of education and re-
search networks. The former argu-
ments for public funding apply to some
extent to all high-speed networks,
regardless of whether they carry "cur-
rent" or "new" information. The same
is true of all transport and communica-
tion networks, because all of these
have the striking public benefit of
creating a single economic unit of the
United States. The federal government
has recognized the public benefits of
transport and communication networks
in the past, by providing major re-
source contributions to the national
mail system; to the establishment of the
continental railroad network; and to
the national highway system. This is as
it should be.

EDUCOM Bulletin. Summer/FaIl 1988

tionsfor two reasons.
First, the public benefits, in terms of

economic growth and competitiveness,
are much greater for networks oriented
to research and education than for
commercial networks. This is because
it is "new" information that provides
the key to the nation's future.

Second, the distinction must be made
for reasons of political practicability,
since public funds are always scarce.
To the extent that commercial net-
works are capable of self-support, they
will provide significant amounts of
"external" benefits even if they receive
no public funds; but networks oriented
to research and education are not
capable of sustaining themselves on
their own. For them, public funding is
a necessity if they are to survive and
grow.

The high-speed national data net-
work oriented to research and educa-
tion must, therefore, be operationally
distinct from commercial networks.
Nonetheless, it may well prove to be
economic for the national network to
make flexible use of connector and/or
switching capacity provided by public
carriers such as AT&T. MCI. Sprint, etc.

Cost Sbanng with States: Network
User Catmuties. In addition to its sup
port for the higher education compo-
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nents of education and research net-
works, there is economic justification
for the federal government to share
with the states the cost of connecting
decentralized educational units, from
pre-school through university levels,
to the national network. To establish
this it is necessary to distinguish among
three categories of users who are likely
to be connected to the network in
differing ways (NYSERNet/ME I S, 1987)
and who differ in regard to the benefits
they create:

1. Researchers and others at major
research universities and other research
institutions at primary network nodes;

2. Knowledge workers at public
schools operated by local school sys-
tems; smaller educational and research
institutions at other levels in the sys-
tem; and

3. Knowledge workers associated
with category 1 and 2 institutions act-
ing as individuals from their homes.

The ability of the relatively few
Category I institutions to shoulder a
large share of network costs on behalf
of their researchers is very limited. At
the same time, research and educa-
tional innovations at these major re-
search universities and other compa-
rable institutions give rise to the largest
-external" benefits. Therefore, it is both
justifiable and feasible to propose that
the federal government fund the full
network operating costs that are in-
curred at these primary nodes.

Public schools and many of the
other smaller educational and research
units (Category 2 users) fall within the
educational responsibilities of individ-
ual states. Their operations are nor-
mally funded and/or regulated under
state laws. The federal government
has, however, traditionally and appro-
priately provided support for selected
educational activities. We propose that
the cost of connecting schools and
other smaller educational and research
units (whether public or private) to the
national high-speed data network be
shared between the federal govern-
ment and the states.

We propose that the connection of
Category 3 users to the national net-
work should he encouraged to be
made through their institutic but



that full cost should be charged to
these users under appropriate public
utility regulatory statutes. Their respec-
tive institutions should share these costs
to the extent that benefits of network
access and use are joint and thus ac-
crue also to their institution.

network oriented to research and
education. This includes the funding of
appropriate portions of the Category 1
and 2 user groups on the regional
networks, as well as the full backbone.
It has become quite clear from recent
experience that the existing regional

"These networks need proactive manage-
ment in order to create and safeguard
opportunities for expanding network use in
the face of ongoing, rapid changes...."

Conclusion
In making the case for governmental
funding of the proposed high-speed
national data network oriented to re-
search and education, we have empha-
sized the distinction between "current"
and "new" information. We have at-
tempted to spell out the vital role play-
ed by new information in economic
growth and international competitive-
ness, considering not only its more ob-
vious quantitative effects, but also its
qualitative aspects and their resulting
impacts on social and cultural change.

We have also endeavored to show,
based on materials originating in re-
cent studies, that the networks ori-
ented to research and education pro-
vide the indispensable infrastructure
support without which the generation
and diffusion of new information
would be severely handicapped. In
fact, considering rapidly growing inter-
national competitive pressures, the
absence or poor performance of such
networks would in all probability slow
the expansion of new information.
This would further jeopardize the
competitive position of the United States
in international markets and even in
the domestic market.

On the basis of these arguments we
feel that a solid ease emerges for fund-
ing by the federal government of the
proposed high-speed national data

networks are not capable of financial
self-support. Moreover, even with
considerable outside support these
networks require strong, proactive
management to overcome the many
technical, organizational, and cultural
resistances that slow down their wide-
spread, effective utilization.

As pointed out above, federal sup-
port should extend to sharing with the
states the cost of connecting schools
and other smaller educational and re-
search units to the national network, to
spread the benefits of the national net-
work as widely as possible The goal
should be to connect all decentralized
research and education activities.

The order of magnitude of the fund-
ing required to fulfill these objectives is
very small compared to the public
expenditures this country devotes to
the support of research and educa-
tioneven an extravagant estimate is
well under one percent of that total.
Yet, the potential payoff from an early
implementation is vast. It appears in-
evitable that public funding of the
proposed national network will come
about eventually, in response to world-
wide competitive pressures. We pro-
pose that, instead of waiting to be
pushed inrc an effort that is too little or
too late, the natior move boldly now to
establish the national network to bring
about a major competitive advantage
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for U.S. industry and thus insure a
U.S. lead in high technology and eco-
nomic competitiveness.

Footnotes
1. Bell (1979), p. 79.
2. Recognition of the. scientific and
social importance of information goes
back to the nineteenth century; there is
a surprisingly clear conception, in the
writings of some of the classical econo-
mists, of the respective roles that infor-
mation and energy play in industrial
development. The modern discussion
of the economics of information, nev-
ertheless, begins with the work of
Machlup(1962,1980)and Arrow (1979).
Important contributions have also been
made by Dunn (1970); Engelbrecht
(1985, 1986a, 1986b); Jonscher (1981,
1983, 1984); ICarunarattme (1984, 1986);
Komatsuzaki and Tani mitsu (1983); the
OECD (1981); Pont (1977). and Rubin
and Huber (1986).
3. Durlak et al (1987), p.3.
4. Based on occupational categories,
workers in new information now
comprise some 18% of all information
workers: R&D (4%), education and
training (10%), and creative and design
(4%). Workers in "current" information
comprise the remaining 82% of the
total: management and supervision
(25%), finance and accounting (14%),
marketing and selling (14%), broker-
age and buying (4%), and clerical and
secretarial (25%). Source: Jonscher
(1983), p. 19, Figure 2, average of 1978
and 1990 (forecast), rounded.
5. The research was undertaken by
Computer Horizons, Inc., of Haddon
Heights, NJ; as reported by William J.
Broad, 'Science and Technology: the
Gap Is Shrinking Fast," Neu. York Times,
April 5, 1988, pp. C1,6.
6. We have some unresolved questions
about the role of scientific references
with respect to Japanese patents ob-
tained in the United States. It is con-
ceivable that some scientific references
which would be appropriate might be
omitted if they refer to Japanese basic
research performed under corporate
auspices.
7. Cohen and Zysman (19S8). p.1111.
8. Cohen and Zysman (1988). p.1113:
citing from Jaikumar, 1986. pp.10,69.
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9. Perleman (1987), p.23.
10. Perleman (1987), p.ES -1.
11. See NYSERNet/MEIS, 1988, for
detailed descriptions of four academic
computer networks operating at Cor-
nell and Dartmouth.
12. NYSERNet/MEIS (1988), pp. 13-14,
A19-A20.
13. NYSERNet/MEIS (1988), pp.16, A4,
A14-A18.
14. Denicoff (1981), p.374.
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ENTITY
POSITION
STATEMENT

HIGH - PERFORMANCE COMPUTING AND COMMUNICATIONS

1828 L STREET, NW SUITE 1202. WASHINGTON, DC 20036-5104
(202) 785-0017

The High-Performance.Computing and Communications (HPCC) program Is essential
to maintaining U.S. global leadership. The IEEE-USA commends passage of the
High-Performance Computing Act of 1991 and recommends rapid implementation of
Its elements.

Our future technology leadership relies upon these elements:

Scientific research, development, and engineering are enhanced and
transition time to market shortened when professionals have ready access
to remote data sources. Such linkages enable complex data base
analyses, couple human Intellect to machine capabilities to optimize use
of human pattern recognition capabilities, and help those professionals
tackle problems that were not possible to solve without such high
Performance capabilities.

Industrial design and manufacturing is more competitive and transition
to a developed product is accelerated when using (1) simulations to
evaluate paper designs more rapidly, accurately, exhaustively and at
less cost; (2) visualizations and animations to enable insight to
development and manufacturing challenges; end (3) Computer-Aided Design
linked to Computer integrated Manufacturing processes to eliminate
barriers between engineering and manufacturing.

High speed networks: (1) provide voice, video and data connectivity;
(2) enable high-performance workstations with visualization and
animation software to be linked to supercomputers; (3) Interconnect
computer mainframes to each other and to data storage peripherals within
one data center; and (4) link supercomputers in different centers or
even link networks of supercomputers to provide metacomputers for
resolution of "Grand Challenge" problems.

These elements will help establish and enhance our competitive stance in the
global economy, maintain economic viability and product excellence, and ensure
the viability of critical national security systems.

As approved by USAB July 30, 1992
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IEEE-USA recommends the following actions be considered in the HPCC program:

Develop estimates of high-performance computing needs and available
resources; refine theory and experience of how new computer
architectures work and can be programmed and enhance computational
methods and software operating systems, compilers and applications.

Encourage the computing and communications industries and users to
Integrate supercomputing and parallel processing and high-speed data
communications to make computer technology more affordable and
accessible. Develop virtual networks of supercomputers and meta
machines of networked computers. Focus, plan and disperse the
technology investments In such a way as to stress a competitive posture
for the American high-performance computing Industry.

Design the NREN (National Research and Education Network) to achieve
data rates in excess of the 1 Gbps to accommodate projected user demand
for data-rich applications, such as scientific visualization, and to
support access to research devices, supercomputers and very large
scientific and engineering data bases.

Structure the NREN to serve as a leading-edge testbed for the
development and study of basic technologies, applicable free space or
guided network technology, high-level applications, standards, policies
and network operational procedures using Internet, an amalgam of Federal
agency networks, private systems, state and regional networks and local
research center and university networks, as an initial testbed possibly
leading towards a commercial network entity.

Leverage Federal resources by requiring current and future HPCC
participants to contribute some research, design, development,
Implementation or operational support to the expansion and use of the
infrastructure created.

Make early market Insertion of new technologies, developed through both
industry and government-supported resources, an HPCC goal. Focus on
storage capability, data extraction and analysis software, optoelectric
(e.g. amplifiers and star couplers) communication devices, and network
management applications.

Resolve legal Issues regarding the protection of Intellectual property,
identification of liability under open access to systems, and personal
privacy associated with service and product utilization data collection
before the network Is operational.
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BACKGROUND

Traditional computer design strategies are running into basic physical limits,
e.g. the so-called "von Neumann bottleneck." The machines cannot carry the
burden of delivering trillions of computations per second. Computer designers
are using new arrangements of computer elements as well as new technology to
circumvent the limitations. Applied research and engineering needed to
develop subsequent generations of computers is fraught with financial and
technical risk.

U.S. firms at the leading edge of this technology tend to be relatively
small -- sometimes too small to make the necessary investments In research
without reasonable assurance of appropriate results. In order to attract
substantial private investment, the high-performance computing market needs to
be strong, predictable and based on well understood user requirements. The
Federal government also needs to continue to increase its investment In
research at this generic level. Furthermore, Federal funding at the generic
applied research level must be focused, planned and dispersed In a manner that
will stress the competitive posture of the American HPCC industry and user
communities. In addition, by supporting local area networks of computers,
Metropolitan Area Networks for small geographic regions, and wide area
networks that link computer LANS, a meta machine can be assembled that Is
large enough to address the "Grand Challenge" Issues once the distributed
Processing application software coordination problems are resolved. The
high-performance computing community needs a long-term, well-funded and
tightly coordinated Federal High-Performance Computing Program as part of the
HPCC Act of 1991 to achieve Its goals.

NREN will use transport media capable of handling a factor of ten to one
hundred times the goal of 1 Gbps data rate. That data rate is sufficient to
accommodate simultaneously 50 channels of broadcast quality HDTV, transmitting
text or graphics on the network from two high-end performance workstations or
from forty personal computers. A massive data volume would be generated,
simulating air flow over a hypersonic aircraft's surfaces, if one assumes ten
test points for each of a million grid points on the surface. Similarly, non-
invasive radlosurgery treatment requires planning the positioning of radiation
beams and the specification of their intensity such that a tumor receives 80%
of the dosage and the surrounding tissues only harmless levels. In these
cases, data may reside In remote hosts and require transmission to a local
computer, marriage with local host data processing, and graphic portrayal for
rapid assimilation by the user for decision-making. To avoid bottlenecks,
network capacity must support such user demands.

Internet, a network of networks, already exists as an initial amalgam of
Federal agency networks, private systems, state and regional networks and
local research center and university networks. This pattern of networks will
continue with NREN growing more complex as all the potential participants join
the system. As the demands for connectivity and capacity by users grow, the

challenges of leadership increase. Learning while the system is relatively
small enhances the probability of foreseeing the problems and structuring
solutions before they become financially burdensome. In addition, alternate

technical solutions can be assessed for segments of the network.

2i5

A-196



The leveraging of Federal resources occurs through Joint Federal and private
Investments In research, development and product creation for the U.S.
economy. One past example Is a $12,000,000 DARPA Investment that accelerated
the creation of three highperformance workstation companies and the much
larger Federal Investment In the application of the technology. It can also
result from the requirement that researchers, developers and users of NREN
capabilities contribute to the process of creating a viable infrastructure, in

addition to paying for use of the NREN capabilities.

Research and development as well as manufacturing consortia should be
encouraged In technologies vital to the United States. Participants
contribute researchers, facilities, administrative support, funds, and their
dedication to achieving mutually beneficial products and services. The
research Is shared, but the product development remains on a competitive basis
which results In the rapid Insertion of the technology into the marketplace.

There are a variety of Interfaces In the HPCC Integration challenge and the
required product enhancements, improvements or development. Large memory
capacity, universal data handling tools, alloptical network components, the
software to manage a hybrid network, and visualization workstations are key.
HPCC helps the process of product development. Early market insertion assures
availability of resources for development of future generations of new
products.

Lastly, Intellectual property, e.g., software licenses, can be misused by
anonymous users on an open network. Similarly, access to host computers by
network users, can be Interpreted as introducing a user liability for misuse
of the facility or for Inducing harm to the user from system design/
manufacturing errors. Hence, the liability cuts both ways. Permission to
collect product and service usage data from a twoway transmission line to a
facility as well as ownership and resale of that data, has system design and,
of course, societal or privacy Impacts. Operational requirements should be
developed to provide guidance for system designers, developers, operators,
providers and users.
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Introduction

The Information Industry Association offers the following observations on key

issues affecting development of the National Research and Education Network

(NREN). This paper is intended to stimulate further discussion and work toward

resolution of these issues. It is not intended as a formal statement of IIA positions on

specific public policy questions surrounding NREN development. This paper was

prepared by the Internet/NREN Issues Task Force of IIA's Public Policy and

Government Relations Council. For further information, contact IIA, 555 New Jersey

Ave., N.W., Suite 800, Wrshington, DC 20001, 202/6394262 (phone), 202/63S -4403

(fax).



IIA NREN Discussion Paper

About IIA

The Information Industry Association is the trade association of companies

involved with the creation, distribution and use of information in electronic formats of

all kinds. BA's membership includes the leading electronic publishers, on-line database

providers, CD-ROM and other optical publishers, videotex and audiotex services, and

companies serving specialized markets for financial, consumer, and other information.

The focus of this paper is shaped by the experiences and concerns of IIA member

companies that distribute information via on-line services, and of companies that

provide such services. These services include electronic bulletin boards,

dial-up-and-download, and interactive retrieval services. Some of these services, such

as Dialog, Dow Jones News Retrieval, Mead Data Central, and WESTLAW, are global in

scope and offer a broad spectrum of information, while others serve more specialized

groups of investors, professionals, researchers, and other market segments. Some of

these services already have a significant presence in the academic and research

communities, and a few of them are beginning to connect to these communities via the

Internet.

Since its founding in 1968, IIA has been committed to the advancement of core

principles that have helped to shape the growth of a dynamic and competitive

information industry. Among these core principles is strong, clear protection for

copyright and other proprietary rights vital to encouraging the development of

innovative and valuable information products and services. Another core principle

acknowledges the economic and social value of encouraging a competitive marketplace

of diverse sources of information, and fashioning the proper role for government in

regulating and participating in that marketplace. These and related issues continue to

shape IIA's perspective on cutting edge issues such as the development of NREN.
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We offer the following observations to stimulate further dialogue among

information companies, and with other parties involved with the planning and

implementation of NREN development.

Opportunities of NREN

The development of NREN offers important opportunities for companies that

provide information content and on-line distribution, and for information consumers in

various market segments and the public at large. The potential for public benefit can

best be achieved if NREN is planned, developed and managed in a way that maximizes

the participation of private sector information companies as part of a diverse group of

entities offering information access over the network.

The obvious beneficiaries of policies encouraging commercial participation in

NREN will be network users. Existing commercial online services provide over a

terabyte of full-text and abstracted databases, a volume that is growing rapidly. The

scope and depth of coverage is enormous: hundreds of newspapers and magazines;

abstracts of scientific and other scholarly material; full text of legal materials going

back to the 1800's; full-text patent information; up-to-the-minute newswires;

encyclopedias and other reference works; and many other resources of immeasurable

value to researchers and academics. Many institutions already provide access to

services like Dialog and Nexis for selected scholars, or ration access through their

libraries. NREN offers the potential for a dramatic expansion of this access both

within and outside academe.
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Development of the NREN also promises a host of entrepreneurial

opportunities that will expand U.S. competitiveness, spur technological innovation, and

build wealth. Several companies have already developed profitable innovations that

are associated with improvements in the Internet. Others look to the future. Over the

past two decades, the information industry has been home to many of the nation's

foremost innovators. They and others who seek new linkages and interfaces between

existing on-line services and Internet users will build upon a wide variety of

opportunities and synergies, many of which are not even knowable at present. These

innovations will lead Internet, and the evolving NREN, to a new level of service and

utility.

Of course, the development of new and enhanced networks represents a market

opportunity for existing information industry players and new entrants into the

information business. Some 8 million users already have access to Internet, and the

number is growing rapidly. Some obstacles to the growth of this market have already

been identified for instance, the Acceptable Use Policy of NSFNet, which could

severely limit commercial interest in Internet unless it is eliminated, modified, or

circumvented. But as Internet evolves into NREN, other problems loom on the

horizon. Unless these can be resolved in a manner that encourages commercial

participation in NREN, the new network is unlikely to achieve its goals, and the hopes

of NREN advocates will be dashed.

Concerns about NREN

Among the chief concerns of BA members are the following:
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1. Copyright protection. Virtually all the information products and services

provided by IIA member companies are protected, wholly or in substantial part, by

proprietary rights claims, chiefly copyright. This protection may extend to individual

items within a database; to the entirety of a database which is licensed to an on-line

provider; and/or to the aggregate of a service's databases, if it constitutes an original

compilation. These copyrights are fully enforcible, both as to individual works and as

to compilations, following the Supreme Court's decision in Feist Publications. Inc. v.

Rural Telephone Service Co., Inc., 111 S.Ct. 1282 (1991). The new networked

environment must provide adequate and practical protection against abuse of these

intellectual property rights, including unlawful appropriation, improper access, or other

infringement of the copyright owner's exclusive rights. This concern is reflected in the

High Performance Computing Act (HPCA) itself, which lists as a network

characteristic that NREN must "be designed and operated so as to ensure the continued

application of laws ... that protect copyright and other intellectual property rights"

(section 102(c)(5)).

2. Contractual relationships. Apart from the provisions of copyright law (and

other intellectual property law), most information companies further protect their

intellectual property through subscriber agreements entered into with, and enforceable

against, each person or organization wishing to access their databases through an

on-line service. Generally, these services permit access only via passwords issued L,

the execution of appropriate agreements. Among other things, subscriber agreements

define the uses to which downloaded information may be put and/or the length of time

and authorized purposes for which a subscriber may retain such information in

machine-readable form. Establishment of a license relationship with individual users

not only puts users on notice of restrictions on use of information obtained on-line, but

also facilitates training, customer support, and billing.

2
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In response to the desires of academic institutions, which want to centralize

their campus-wide networking (and their access to on-line information resources) via

Internet, a growing number of on-line services now offer Internet access. While so far

there have not been any insurmountable difficulties, the "wide open" Internet

environment means that the ultimate user may never be known to the service provider,

and it may be impossible to enter into, much less enforce, a subscriber agreement with

individual users. This explains why these services are currently accessible to Internet

users only to the extent that Internet is treated as simply another public data network

(like Tymnet or Telenet). Expanding such access in the NREN will depend upon the

development of a universally accepted protocol for on-line execution of binding and

enforcible subscriber agreements. Otherwise, NREN access to on-line services will be

inhibited by the requirement that each end-user must continue to execute a separate

written subscriber agreement.

3. Compensation mechanisms. Considerable costs are incurred in providing

information via online services. Among the elements justifying compensation are the

skill, expertise, labor and capital invested by the information supplier in collecting,

arranging, compiling and processing information, as well as the intellectual effort,

labor and capital invested by the online service in designing and maintaining the

databases, creating and supporting the retrieval service, and providing needed training

and customer support to subscribers. Of course, the value obtai'ied by the user also

justifies compensation to the provider. While this compensation can in theory be paid

in a variety of ways, including taxpayer subsidy and institutional support, the starting

point in the NREN environment as well as elsewhere should be the assumption

that market forces and competition determine the price, as set by the service itself or

the information provider, as the case may be.

2
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Information prices may be set according to one or more of several paradigms.

These include:

Hourly rates, based on the time the user spends in the service's databases.
Sometimes different rates will apply to different databases.

Transaction charges, in which each search in a database, or each access to a
separate service, incurs a charge, regardless of the time spent.

Per record charges, in which the user pays for each quantum of information
actually used, whether viewed online or printed after conclusion of the session.

Offline transmission charges, in which a separate rate is charge for
downloading or printing of information outside of the online session. Special
software can also be used to meter charges for information printed or
downloaded while the user is engaged in the session.

Block pricing, in which the user pays a fixed rate for a fixed volume of usage,
and some other rate for additional usage.

Flat rate pricing, in which the user pays a fixed monthly or annual fee
regardless of the volume of usage.

While no single paradigm will be appropriate for all who access online services

via NREN, instituting any of them (or any combination) will require the development of

accounting mechanisms that are lacking in today's Internet. The existing network

offers no capability for tracking an individual user's utilization of services available

through the network. Thus, billing is possible only in direct subscriber relationships

between the user and an information service provider. None of these providers will be

comfortable opening up its service to ad hoc access without reliable accounting and

billing mechanisms. The authors of the HPCA recognized this when they mandated

that NREN "have accounting mechanisms which allow users or groups of users to be

charged for their usage of copyrighted materials available over the network" (section

102(a)(6)).
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4. Data integrity and security. The ease of downloading, user manipulation,

and downstream transfer of information in the NREN environment threatens the

integrity and security of the data the information provider makes available on the

network. This vulnerability undermines the prospects for effective copyright

enforcement or strong contractual relationships, and threatens to confuse the issue of

who provides the value the user obtains from the information. The network must offer

a capability to label information as proprietary to, or protected by, a particular

information provider. As a complementary capability, there must be a way to indelibly

indicate that data has been altered or labeling removed. These capabilities must be

ubiquitous and simple to invoke.

Clearly users have a vital interest in this problem as well, since they must be

able to rely upon data without concern that an intermediate user may have changed it.

Without adequate protections for data integrity and security, the potential for tort

liability for damages stemming from a user's reliance on altered data may by itself be

enough to discourage commercial information providers from participating in the

network. See also HPCA section 102(c)(5), which requires NREN to be "designed and

operated so as to ensure the continued application of laws that provide network and

information resources security measures."

224
A - 206



HA NREN Discussion Paper

5. Nondiscrimination. Commercial information companies will be attracted

to NREN if it offers a level playing field for competitive services; they will be repelled

if heavy thumbs are detected on the scales. Potential sources of discrimination include

the federal government, which acts as information provider, partial funder, and

umbrella for a massive cohort of users; and network operators, which could control

both conduit and content. Nondiscriminatory treatment of all content providers must

be assured; that is, no provider should receive benefits (i.e., faster transmission,

greater security, more favorable routing, priority processing, enhanced access to

customer network use information, preferential placement in directories) greater than

those offered to any other provider. Efficient mechanisms for enforcement of this

standard must also be provided.

6. Other issues. The resolution of other concerns will also greatly influence

whether or not information companies find NREN a viable means of reaching out to

users. Aside from the immediate question of the future of AUP, these concerns

include: (a) the stability and predictability of pricing and terms of connection to the

network; (b) the reliability and robustness of the network as a distribution medium; (c)

the availability of useful directory services; (d) the creation of a transparent and

balanced mechanism for settling policy questions concerning the operation of the

network. For the most part, the concerns that information companies bring to the

table on these issues are not unique to them, but rather are shared by many other

potential network participants and users. HA members look forward to working with

other interested parties to tackle these and other issues of mutual concern, and by

resolving them, to take Internet and ultimately NREN to ever higher levels of service

and utility.

1122p 8/17/92

225A - 207



National Association
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and Land -Grant Colleges

A. ORGANIZATION: The National Association of State Universities and Land Grant

Colleges (NASULGC)

B. NATURE, GOALS AND CONSTITUENCY OF THE ORGANIZATION:

Founded in 1887, The National Association of State Universities and Land Grant

Colleges (NASULGC) is the nation's oldest higher education association. A voluntary

association of 149 public research universities located in all 50 states and the U.S.

territories, NASULGC campuses enroll more than 2.7 million students and claim

upwards of 20 million alumni.

Dedicated to supporting excellence in teaching, research and public service, state and

land-grant universities have played a pivotal role in the growth of American higher

education and the development of democracy. Twenty-six of the top 39 research

universities are members of NASULGC; these campuses invest abcut $4.5 billion

annually in science, engineering, and other research and development. Today,

NASULGC members award about a half-million degrees annually, including about one-

third of all bachelor's and master's degrees, 60 percent of all U.S. doctorates, and 70

percent of America's engineering degrees.

NASULGC member institutions span the map from Maine to California, and the

nature and concerns of these campuses are as diverse as the country itself. Given the

wide geographic disbursement of NASULGC campuses, the informational linkage

One Dupont Circle. NW Suite 710 Washington. DC 20036.1191 202/778-0818 FAX 202/296.6456
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envisioned in the National Research and Educational Network promises to serve as a

means to bridge the distances and differences among the university community for the

common goal of maintaining America's preeminence in higher education.

However, in order for a network on the scale of NREN to become a reality, there

must first exist a productive working relationship between government, business and

industry, and education. It goes withOut question, that the most important element of

this partnership is a shared vision on how the rapid advances in computer networking

can help address the needs of the entire nation today, and, more importantly, tomorrow.

Rapid changes occurring with electronic technologies will affect learning, classroom

teaching, libraries, student life, the publication process, the workplace, modes of research

and public outreach. These changes raise vital issues for colleges, universities and the

nation and have led to a convergence of interests among traditionally separate

technology areas.

In response to the profound effect the use of technology is having on the creation,

preservation, and dissemination of knowledge and information, NASULGC has recently

formed the Commission on Information Technology (CIT). The goals of the CIT are to:

(1) identify and develop policy positions and advisory assessments on information

technology and related policy issues of concern to NASULGC; (2) publish reports and

guidelines, sponsor workshops and provide other educational support to enhance

NASULGC member institutions ability to deal with information policy issues of

importance to them; (3) work with other Commissions at NASULGC and other

associations and with agencies of the federal government to identify and address

technology issues of mutual interest, to shape proposed federal policies relating to
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- The network provides for an improvement in research productivity that will
exceed the investment by many times;

- The network provides access to research tools to many small institutions thereby
increasing their ability to be competitive;
- The network provides access from the universities to industry and federal

research laboratories.

Information Policy and Questions:

a.) Intellectual Property/Copyright Protection:

-Fair use provisions provided for higher education in the 1976 copy right
law are being eroded. Legal advice designed to reduce exposure of
individual institutions has the aggregate effect of limiting faculty and
student access to scholarly information.

-The rights of intellectual property created by university faculty are
frequently given to commercial publishers who then sell it back to
universities. Thus, universities may incur high costs for works they funded.

b.) Privacy, Security and Freedom of Expression:

-Computer text can be broadcast anywhere in the world and campus
policies designed to deal with on-campus speech and published material
may need to be altered to fit this changed environment.

-Policies for inspections of information stored on campus computer
systems need to be established. These will not be the same as those for
inspecting an office of dormitory.

c.) Scholarly Publishing:

-Related to the copyright issue, publishing and increasing costs are limiting
accessibility to publications by authors, faculty and students. Should the
producers, scholarly societies, university presses, and libraries gain a
measure of control over the scholarly publishing system?

d.) Cooperation Using Electronic Systems:

-University libraries can afford fewer materials in traditional format and
hope to get the information from other libraries or in alternate electronic
form. What are the protocols and costs for such a system? What should
the networking standards be?

2?3
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information technology and to inform them on issues of importance to the NASULGC

membership.

The NREN objective of linking together university libraries, super computers, and

national databases is certain to inspire both educators and students to explore and

expand the frontiers of knowledge. The National Association of State Universities and

Land Grant Colleges and its Commission on Information Technology is fully devoted

to the goals of the NREN, and will continue to work in support of its construction.

Academia certainly stands to benefit from, contribute to, and be affected by NREN. It

is essential that institutions of higher education become active participants in the NREN

partnership.

C HIGH PERFORMANCE COMPUTING - TOPICS FOR CONSIDERATION:

Technology Infrastructure/Management:

The National Research and Education Network (NREN) is a high speed network

being developed by the government and industry with minor university input.

Universities need to participate in the development of this network (i.e. management

suggestions, funding levels) more vigorously so that it reflects both the research and

educational needs of those institutions. Some points regarding the future uses and value

of NREN to the higher education community are:

- NSFnet (the backbone of the NREN) already ties over 1,000 universities together;
- The network is used for scholarly cooperation in research and teaching;
- New instruments, such as telescopes, depend on the network to allow control

and cooperation remotely from the physical site of the instrument;
- The major research libraries are using the network to plan for the exchange of

material and avoidance of unnecessary duplication;
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Sprint

NREN Policy Statement

Sprint is a diversified international telecommunications company with $8.9 billion

in annual revenues and the United States' only nationwide all-digital, fiber-optic

network. Its divisions provide global long distance voice, data and video products

and services, and local telephone services to more than 4 million subscriber lines

in 17 states.

HPCC 1991 and what it may hold

The passage last fall of the High Performance Computing and Communications

Act of 1991 has stimulated the imaginations of scientists, educators, policy

makers and technologists throughout the country. In it's one sentence preamble,

the bill, S. 272, describes it's purpose "To provide for a coordinated Federal

program to ensure continued United States leadership in high-performance

computing". The language of the act unfolds to offer a broad interpretation of this

mandate. In the legislation provisions are made to task the various federal

agencies with promoting the development of the applications, information

services and access to the Network which will manifest the full value of NREN.

Central to this value is the influence the Network can have on U.S.

competitiveness through the efficiencies next generation information

infrastructure can bring to business and through the tools it can bring to

education and re-training efforts. While the bill is virtually all-encompassing in it's

scope, it offers little direction as to how the charter shall be carried out. There is

little demarcation of agency responsibility and the bill's language leaves it's

designated objectives open to wide interpretation as to the appropriate level of

effort and involvement to be applied towards their achievement.
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To fully realize the opportunity NREN presents, policy makers must view it as

what Branscomb1 describes as an enabling information service, rather than a

prescriptive technology investment. The distinction here is whether the Network

is viewed solely as a vehicle to support specific technology and research

initiatives, or as an open platform which will encourage the development of a

broad range of anticipated and unanticipated products, services and applications.

This paper attempts to outline the rationale for pursuit of this larger vision and

steps which will be required for it's fulfillment.

The High Performance Computing Act of 1991 properly recognizes the

significance of information technology with regard to productivity, industrial

competitiveness and economic growth. Not only should NREN be seen as an

enabler of basic scientific research, but as a means to "demonstrate how

advanced computers, high-capacity and high-speed networks, and electronic

data bases can improve the national information infrastructure for use by all

Americans". Kapor and Berman describe NREN as the prototype for the National

Public Network2, a perspective which takes an all-encompassing view of NREN's

potential implications. When evaluated in this broad context, the potential return

on NREN investment goes far beyond that which will be realized within the high-

performance computing industry.

The ability to move and manage information is one of the key differentiators to

which business must turn in striving to compete in the global marketplace. The

Network will strengthen our economic vitality both through the direct efficiency

gains organizations are able to achieve and by exploiting the educational

opportunities that it presents.' In terms of educational applications, the Network

will of course not serve as an end in itself, but as a medium which will support

distance learning programs and information sharing. Much success has already

been realized in applying distance learning to re-training efforts. For school

children, benefits will be realized fr )th through the resources which are brought to

them over the Network, as well as through the enhanced technological literacy

they will gain via exposure to the Network and it's peripherals. Additional

1p. 21, Brans° 3mb, Information Infrastructure for the 1990s: A Public Fu icy Perspective, in
Kahin, ed., Building Information Infrastructure.
2p.199, Kapor and Berman, Building the Open Road: The NREN as Testbed for the National
Public Network, in Kahin, ed., Building Information Infrastructure.
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applications include the ability to leverage our healthcare dollars through remote

access to medical diagnostic hardware and personnel.

Investment in NREN has the potential to yield return not only in terms of the

research, collaboration and information sharing it will support. Development of

the network itself will spawn substantial business opportunity. It is expected that

many new business will appear to provide services and applications which will be

enablers of and be enabled by the Network. A portion of the value introduced by

these new products will be captured by the entrepreneurs that bring them to

market. This may be the breeding ground for the next Bill Gates or Steven Jobs.

Development guidelines

The vision painted here is optimistic, but not unrealistic. To realize the full array

of positive externalities which may result from investment in NREN, several

objectives should guide the development of the Network.

The platform should provide a means of accounting for utilization of the

network and the services it supports.

Competition should be promoted

There should be no monopoly providers.

the government should purchase commercial network services, as

opposed to government exclusive networks.

A common theme in these principles is to create an environment which fosters

creative entrepreneurialism. This will promote, with guidance provided by market

forces, the development of the services and applications through which the true

value of the Network will be realized.

Accounting

The ability to account for utilization of the Network on both time and volume

bases will provide potential service providers a means of easily charging for their

services. This is not to say that all use of the Network should generate utilization

charges, but merely that the capability to account should exist in the system.

C. F.
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The services which sprout from the information fabric of NREN will be introduced

by a variety of different provider types. It is expected that initially many will be

small proprietorships, perhaps being run out of the home. These services will

bring much of the potential benefit of the Network. The value is not in the

network itself, but in that to which it provides access and the ease it is able to

provide in locating, organizing and recovering information resources. To

encourage the development of such capabilities and resources, it will be

necessary to provide developers with a means of easily re-couping their

investment. Further, by implementing a network-wide system, significant

economies of scope will be realized. In developing this system, input on system

requirements should be sought from the parties that will be affected.

While charging is in principle a sensible capability for the network in practice it

can be problematic. In the authors experience, there is a floor of approximately

one cent required to be expended in charging for any event on the network.

Thus the value of resources consumed by the event should be somewhat greater

than one cent. For example, if counting IP packets on a source-destination cost

roughly one cent per packet, while the value of the network resource consumed

by the transaction is roughly .001 cent then charging should be on a fixed basis.

In development of a charging algorithm costs can be broken down into several

component elements: the incremental hardware and provisioning costs required

to provide access to a user, the users consumption of the network resource (i.e.

volume of traffic) and service guarantees, such as throughput, loss probability

average delay and delay variability. In other words, in developing cost

accounting principles attention must be given to the costs of connecting a user to

the network and to any effect the user will have on quality and availability

experienced by other users.

Competition and the AUP

One of the principle criticisms the NSFNet has faced is the monopoly status it

has granted ANS. This status is a function of both the networks Authorized Use

Policy (AUP) and limit of the contract to a single awardee. Through a mandated

commitment to standards, the issue of inter-carrier interoperability can be
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mediated. As pointed out by Kapor and Berman3, deregulation of public phone

service has yielded end-user benefits in the form of technology advances and

lower prices. Similarly, pricing of network services should be determined by the

market. The proliferation of Internet services has already led to price competition

and this will continue as more players enter the market. Further, providers are

encouraged to introduce a variety of pricing methodologies, in order to appeal to

a wide variety of potential users. For example, budget constrained institutions

such as public libraries and K-12 schools represent a potentially large user

community. In addition to offering a large potential market, the connection of

these institutions to the network will increase the overall value of the network by

adding additional information resources. This encourages commercial service

providers to offer a set of flat rates, providing new users an accurate sense of the

costs they will incur.

Promoting competition among providers of the Network will encourage the

availability of an efficiently priced network, and one that is oriented towards end-

user needs. To maximize the influence of the market on the evolution of NREN

and the National Public Network, subsidies should wherever possible be provided

to end-users, rather than service providers.

The AUP has not only limited the ability of service providers to offer ubiquitous

access and confused the market-place, it has stifled the development of

information services that would be provided over the network. Unclear of the

implications of providing a commercial service over the net, potential providers of

information services have generally chosen to stay away (with the notable

exception of several freely available services developed through University

research). These services would be of benefit to all users of the network,

including the research and educational institutions the NSFNet is intended to

serve. If NREN is to be a successful prototype for the National Public Network, it

must encourage the development of new types of services.

3p.205, Kapor and Berman, Building the Open Road: The NREN as Tested for the National
Public Network, in Kahin, ed., Building Information Infrastructure
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Procurement of commercial network services versus government exclusive
networks

The NSFNet backbone and ESNet offer an opportunity to contrast two federal

procurement strategies used for investment in advanced network services. The

NSFNet was provided under a Cooperative Agreement, while ESNet is being

procured under contract as a commercial service offering. The Cooperative

Agreement can be regarded as similar to a research grant. Under the NSFNet

Cooperative Agreement the provider is under no obligation to meet any strict

service or performance criteria. In contrast, the ESNet contract will bind the

service provider to a specific set of requirements. This provides the procuring

agency, in this case Energy, with added assurance that end-user needs will be

met.

Procuring commercially available services also provides value in terms of cost
savings. It allows the procurement of leading edge services without having to

finance the entire cost of the infrastructure. This cost will be shared across all

customers of the service. If the procurement was for a private network, the

agency would be faced with bearing the entire cost. The NREN and interim

NREN network procurements call for bleeding edge technology. This technology

comes at a high cost to both the service provider and the user. In particular,

implementation of SONET transmission technology will require a very large

investment on the part of carriers. The cost of providing SONET to the

government can be reduced significantly by allowing (or insisting, as in the case

of ESNet) providers to distribute the cost across multiple customers. Lastly,

purchasing commercial services ensures early technology transfer. The private

sector will have access to the same leading edge technology available to the

government.

Thoughts on evaluating the investment

Fulfillment of the vision of NREN as an incubator for the development of the a

powerful national information infrastructure will require a greater commitment of

resources than merely putting in place a high-speed net to serve near-term

research purposes. Some would argue that pursuit of this broader vision should

be left to the private sector and not promoted through government subsidy. To
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properly evaluate this investment, it is important to consider the unique nature of

the good itself. Unlike most investmeres, the network will increase in net value,

as its subscriber base increases. The more users and resources on the Net, the

greater value it holds to each individual. In addition, economies of both scope

and scale are achievable. Increasing the size of the Network will incur

diminishing marginal costs, and serving a variety of markets with one underlying

infrastructure will allow support features such as network management and

monitoring to be shared and not duplicated. Lastly, the Network will serve as

fertile ground for a new arena of commercial services. It can be expected that

these new enterprises will substantially repay the NREN investment through tax

revenues and job creation.

A possible historical model

In the late 1800s the nation was faced with the challenge of disseminating and

implementing the results of ongoing scientific research in order to promote

industrialization. Breakthroughs had been made in engineering and production

processes and the country was rich in raw materials, but there was no adequate

workforce trained to oversee development. In response to this problem a

network of informal educational outreach programs was designed to connect

local people to the modem research findings through which they could identify

and find answers to problems in the management of their homes, farms and

businesses. Teaching was conducted by a county staff supported by a group of

specialists from the state extension office of a lead university. The staff planned

and executed all educational programs in cooperation with local leaders. In

addition to the hands-on, on-site work the extension service provided,

educational tours, field meetings, conferences, lectures, group discussions,

bulletins, mailings and radio and television have been employed. The

Agricultural Cooperative Extension Service was officially established in 1914

when President Woodrow Wilson signed the Smith-Lever Act into law. Since that

time the extension service has proven effective in supporting the application of

research proven practices throughout local communities.

Today we are in the midst of transition from an industrial-based economy to the

information age and the Agricultural Extension Service offers a possible model

for driving grass roots level understanding of the applications and benefits of
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NREN utilization. Many institutions, such as local schools and rural hospitals,
which could benefit through the use of our developing information infrastructure

lack awareness of the services which will be available and the technical expertise

to access these services. A cadre of locally placed networking missionaries

could assist these institutions in the implementation of appropriate systems and

programs. Such a system would leverage existing technical expertise across

multiple organizations and relieve these organizations of the burden of

discovering for themselves the resources and productivity enhancements which

are available to them through the Network.

Investment in development of an extension service should be considered an

investment in addressing national crises in education and healthcare. Healthcare

costs could be contained by letting small and rural hospitals benefit from

advanced diagnostic machinery and medical experts in large urban teaching

hospitals. In the education sector, the last decade has brought a new

understanding of how children teams and successful programs have been

implemented locally around the country6. Where we have failed is in the

dissemination of this knowledge and the replication of proven programs. The

combination of trained extension agents and the Network infrastructure offer a

possible means of seeding our schools with needed access to resources and

training.

Conclusion

It is necessary that NREN policy include the provision of applications that will

benefit communities beyond those narrowly focused on research. The business,

economic and educational development potential of NREN warrants that it be

undertaken as a true industrial policy initiative. Building the Network alone will

not stimulate development of the peripheral services and applications that bring

value to potential users. Careful attention must be paid to ensure that the

Network proves to be fertile ground for this development and to ensure that

potential users understand relevant Network applications and how to access the

Office of Technology Assessment, Power On! New Tools for Teaching and Learning, Congress
of the United States, Washington, DC, 1988.
6 United States General Accounting Office, Effective School Programs: Their Extent and
Characteristics - Briefing Report to the Chairman, Committee on Education and Labor, House of
Representatives, United States General Accounting Office, Washington, DC, 1989.
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net. Participation of users and potential developers of value-added services in
the Network planning and development process will be an important step in

achieving this.
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Appendix B

Workshop Participants

Pru Adler
Association of Research Libraries

Robert Aiken
DOE

Richard Akeroyd
Connecticut State Library

Lee Alley
Arizona State University

Guy Almes
Advanced Network & Services, Inc.

Ralph J. Andreotta
AT&T

J. Gary Augustson
Pennsylvania State University

Eric M. Aupperle
Merit Network

George Badger
University of Illinois,
Urbana-Champaign

Elizabeth Barnhart
EDUCOM

Charles Bartel
Carnegie Mellon University

Ery Blythe
Virginia Polytechnic Institute &
State University

Laura Breeden
FARNET

Jane Caviness
National Science Foundation

Steve Cis ler
Apple Computer

Ray Clark
California State University System

John Clement
Consortium for School Networking

Robert Doyle
Sprint Government Systems Division

Jack Drescher
MCNC Center for Communications

Jim Elias
US West Communications

Robert Ellis
Sun Microsystems Laboratories, Inc.

William Ellis
Library of Congress

David L. Foster
Southwest Educational Development
Laboratory

Robert Gillespie
Robert Gillespie Associates

William Graves
University of North Carolina

Erik Grimmelmann
AT&T

Czeslaw Jan Grycz
University of California
Office of the President

Stephen Haynes
WESTLAW Research and Development

Carol Henderson
American Library Association

Robert Heterick
Virginia Polytechnic Institute &
State University
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Russell Hobby
University of California-Davis

Lance Hoffman
George Washington University

Fred Howlett
AT&T

Robert Huelskamp
Sandia National Laboratories

Jim Keller
Sprint Data Group

Kenneth King
EDUCOM

Kenneth Klingenstein
University of Colorado-Boulder

Monica Krueger
Computer Sciences Telecommunications
Board

Alfred Lee
NTIA

William Lester
University of California at Berkeley

Michael Liebhold
Apple Computer, Inc.

Nick Lordi
Bellcore

Clifford Lynch
University of Californiaa System

M. Stuart Lynn
Cornell University

Alan McAdams
Cornell University

Janet Meizel
Davis High School

Sandy Merola
Lawrence Berkeley

Frank Moore
Federal Networking Council
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Barbara Morgan
University of California at Berkeley

Ann O'Beay
MCI Telecommunications Corporation

Frank Odasz
Big Sky Telegraph

Greg Parham
USDA

Sunil Paul
Office of Technology Assessment

Stewart Personick
Bell Communications Research, Inc.

Paul Evan Peters
Coalition for Networked Information

Robert Powers
MCI Telecommunications Corporation

Cecilia Preston
University of California at Berkeley

Glenn Ricart
University of Maryland

Michael Roberts
EDUCOM

Scott Roberts
Annenberg/CPB

Robert Shahan
IBM Corporation

Edward Sharp
The University of Utah

Thomas R. Spacek
Bellcore

E. Michael Staman
CICNet, Inc.

Connie Stout
Texas Education Agency

Roxanne Streeter
Sterling Software



Sarah Thomas
Library of Congress

Nancy Tosta
United States Geological Survey

John Vaughn
Association of American Universities

Charles Warlick
The University of Texas at Austin

Frederick Weingarten
Computing Research Association

Allan Weis
Advanced Network & Services, Inc.

Daniel Weitzner
The Electronic Frontier Foundation

Richard West
University of California System

Jim Williams
Merit Network, Inc.

Dale Williams
Sprint Government Systems Division

William Wing
Oak Ridge National Laboratory

Hank Wolf
IRM Associates

Barbara Wolfe
Southern Methodist University

Eugene Wong
White House Office of Science and
Technology Policy

William Yundt
Stanford University
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